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fh I.—Mineralogical Notices. 


By Professor N. StorY-MASKELYNE, Keeper, and Dr. WALTER 
FLIGHT, Assistant in- the Mineral Department, British 
Museum. 


1. ON THE FoRMATION oF Basic CupRIC SULPHATES. 


In 1857 M. Pisani described a mineral which he supposed 
to be the woodwardite of Mr. Church. The substance, how- 
ever, is not the latter mineral. It had previously been examined 
in the laboratory of the British Museum, and the results 

sufficiently tallied with those of M. Pisani to enable us to 
identify the mineral. 

It occurs in very thin crusts of various shades of yellow and 
green, the surface exhibiting a wavy appearance. Though the 
outer surface is occasionally somewhat compact, the mass is 
loose, and some of the layers pulverulent. Below are the 
results of the analyses of both portions :— 


The inner layer— 


CET GEER iv ociccns cv ccederstocns oeee 24°561 
Pere cooeds esetscceccos | SeOGR 
Calcium oxide .........00. pisadvooes --  0°086 
Magnesium oxide ......ccccccneesees oe. 0°749 
Sulphuric acid .....eee.ee. oe eeeesesce 6°775 
PE ince cacetedcctoneade rooncece. SGP 
~ Water— 
lost at ord. temperatures...... 15°39 
gp. Per eetdancaccedessess 10-413 
| eee ee 
Pe Fre ere 
— 38°528 
| 
% 100°451 
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The crust— 
Copper oxide........... evecesecsocsosee BOERS 
Alumina ......... iaeeceueeehn nen cose SOOO 
Calcium oxide ....... Tae Pee ee ee 1°403 
Magnesium oxide ........cceceecscevees 6°183 
ite a re a a aR era a 0°643 
Sulphuric acid .......... ccccssccccccee 9488 
Silicic acid ...........- (i bieikeveseenes 7°53 
SN Oey ci davittncenucdaceds << » 0528 
Water— 
lost at ord. temperatures...... 13°938 
95 100°—260° ....... eee 23°864 


— GETS séciccccscsse COR 
—_——- 43-969 


100°199 


These numbers give us but little insight into the constitution 
of the mixed minerals. M. Pisani was right in regarding them 
as made up of langite and one or more hydrated aluminous 
silicates. The only interest they offer is in the light they seem 
to throw on the possible modes of the formation of native basic 
cupric sulphates. 


The actions of solutions of magnesium- or calcium-sulphate 
on malachite in presence of carbonic acid may terminate in the 


production of langite, the alkaline earth being removed as acid 
carbonate, and the aluminous silicate may be looked on as an 
accidental ingredient; if not as a mechanical vehicle in which 
the langite has been retained. 

An experiment in the laboratory showed that an insoluble 
cupric sulphate and acid magnesium carbonate were actually 
formed. Such experiments, however, obviously need much 
time for the process to be sufficiently complete to justify our 
assigning this as the modus operandi by which the minerals 
of the brochantite group have been formed in the mine. — 


2. OPAL, WADDELA PLAIN, ABYSSINIA. 


Mr. Markham, geographer tothe Abyssinian Expedition, 
presented to the British Museum some remarkable specimens 
of green opal from the above locality. The mineral is banded, 


pina ice ai 
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of a dark smoky green with occasional layers of white opal, 
resembling the prase opal of Faroe, its ribboned character 
recalling the structure of the onyx agate of that locality. Its 
exterior is weathered, and passes into a yellowish-white 
cacholong. 

Most, but not all, of the water passed off at 100°, and the 
analysis of the mineral yielded the following numbers :— 


Silicic acid (soluble)...... ndeseceeee coccee §=6990568 
Silicic acid (insoluble) .......... +000. osee ©2049 
WS i6 snwcebonscessorrs meet sacesccoee |«6=6GEE 
BPOR POTOMEER, 6 os 0.0.00 00 ccnee ogseverecses 0-933 
Manganese oxide ...... ospedencdeeccesdes: SaNeD 
Cabin OREO ccccccccsecccscccccescceoe O1RF 
Magnesium oxide...... putes Jen coccccee§ OSI 

99°648 


3. FRANCOLITE, CORNWALL. 


To the localities of this mineral hitherto recorded, Wheal 
Franco, near Tavistock, and Fowey Consols, Mr. Talling 
added two years since a third as yet unnamed source. The 
matrix as before, is quartz and chlorite, but the new specimen 
is not associated, like that from Fowey Consols, with chalybite, 
whilst small quantities of pyrites accompany it. But the 
interest of the mineral lies in the fact that it contains a definite 
proportion of calcium carbonate; it is in fact a fluor-apatite in 
which one equivalent in every six of the calcium phosphate is 
replaced by carbonate. Analyses of several specimens gave the 
following results :— 


II. III, VII. VIII. 


Ce CREED scccrsccveccccccesccccscese 
Iron and manganese oxide. 
Sodium oxide............000 00+ 
PRRORIIIOTES BOE, .ccccccvcccccoses etecsece 37°943 
Carbonic acid.......cccoccccccsccccsccece _ _ 
Fluorine _ _ 
WHUINED ccccdociceocetecestects _- _- 


baa 
- 
£1 
| 


lliid 
2s 


Book 
Sean 


) 
gS 
7 


2°414 


11 
11 
SIllllias 
S ' 
bidad 


— 


The mean of these analytical results gives the subjoined 
numbers as indicative of the constitution of this mineral :— 


B 2 
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; Equivalent ratios. ~ , 
Tri-calcium phosphate. ..... 83°261 0°537 
Calcium fluoride .......... 7683 0°197 
Calcium carbonate ........ 5°104 0°102 
Tron and manganese oxide.. 0°913 —_ 

Sodium oxide .......... ~. 0°694 _ 
Water. ...... Hea ahe pestene 2R _ 
99°248 


The ratios point to the following formula :— 
H1Ca(POO 4. 204, 


That the calctum- carbonate is present as an essential con- 
stituent is shown by’ the fact of the mineral dissolving in acid, 
with an effervescence which continues as long as any portion of 
the substance remains visible. 

It is not a little remarkable that the francolite of Wheal 
Franco analysed by Mr. Henry®* fell short of the full per- 
centage by precisely the amount corresponding to the CO, found 
in the above analysis. In fact, the Wheal Franco francolite, as 
well as that of Fowey Consols, contains this ingredient. 

This mineral contains no chlorine; its solution in hydrogen 
nitrate, when evaporated to dryness, strikes a fine violet tint, 
owing to the presence of a small amount of manganese. 

The crystallography of this mineral seems also to point to its 
not being ordinary apatite, and, indeed, to its not being the 
same mineral as that from Wheal Franco, originally named 
francolite. This variety and that from Fowey Consols, while 
being so far similar in their chemical composition, that both 
contain calcium carbonate, are also similar in the composite 
nature of their crystals. 

- The true francolite consists of small well-defined hexagonal 
prisms, usually terminated by the basal plane 111. The crystals 
of the variety under description consist of little aggregated 
érystals, in which the prisms intersect with each other in a 
confused manner, which may arise from their being twinned ; but 
with such minute and rough or tesselated surfaces it is impos- 
sible to determine the twin plane. The prisms are terminated 
by a low pyramid, the faces of which form, with those of the 
prism 211, an angle which an average of several measure- 


* Phil. Mag., 1850 [3], xxxvi, 134. 


Win lcs Pt ts 
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‘ments by the goniometer, with its object-glass used micro- 


scopically, gave as 72° 47’. 

The summit plane 111 seems singularly enough to be always 
absent, a not common feature in a true apatite. 

If we assume the angle 55° 40', which Miller takes for 
that of the planes 111,100 of apatite, the plane in question may 
have for its symibol 744; the angle 211,744 being by calcu- 
lation 73° 41', by observation 72° 47’. 

It would be futile to modify the angle of the fundamental 
rhombohedron so as to bring this angle into more precise accord- 
ance with the measurements. 

It is well known that the elementary angle varies in the 
apatites of different localities and composition; and it is quite 
probable that in this case also it is not quite the same as in 
ordinary fluor-apatite, but the measurements are not sufficiently 
exact to justify a modification of the elementary angle to meet 
them. 

It is, however, clear from the above observations on the 
mineral from Fowey Consols and from the new locality, that 
it is not the same variety of apatite with that from Wheal 
Franco, nor indeed from any other locality. 


4, EPIDOTE AND SERPENTINE, IONA. 


Several green minerals occur in Iona, some of which have 
been miscalled Jade. One of these sent to the British Museum 
by the Duke of Argyll is a pebble in which the green mineral 
traverses bright red felspar and quartz in veins. Its specific 
gravity is 3°14 and hardness 6°5; it has a dull lustre and fracture 
and gives no indications of cleavage; its physical characters 
did not accord with those of epidote, nephrite, or serpentine. 
Its analysis gave the following numbers :— | 
Oxygen ratios. 


Silicie acid......... oceouse 51°565 27°50 
Tron peroxide ....... eseee 13°519 4:05 
Aluminium oxide .......... 13°402 6°24 
Calcium oxide .......eee0- 17°642 5°04 
Magnesium oxide.......-. ~  0°642 0:25 
Sodium oxide ......eeeee% 1:400 — 

We accctccctocseccsss OE — 
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The percentages and oxygen ratios indicate a mixture of a 
lime-epidote with some 23 per cent. of quartz, the former 
mineral having the following constitution :— 


3[2Ca0,Si0,] + 2[2(Al3Fe3),0,,38i0,]. 


This formula requires 17°77 per cent. Al,0,, and 18°65 per 
cent. Fe,O, against 17°87 per cent. of the former and 18-03 per 
cent. of the latter oxide in the above analysis. 

Greg and Lettsom mention Iona as a locality of epidote 
in association with clinkstone, and Jameson observes that 
epidote occurs at Icolmkill (z.e., Iona) and Rona, in small veins 
with red felspar and quartz. 

The other green stones from Iona were varieties of serpen- 
tine, some mixed with dolomite, others nearly pure and very 
translucent. The tint varies from greenish yellow to olive 
green, and a specimen of each extreme of colour was analysed. 
The yellow variety has a specific gravity of 2°52, a hardness 
nearly 4, and is given below as A. The green variety has a 
specific gravity of 2°574, a hardness of 3:5 to 4, and is B of the 
subjoined table :— 


A, B. 
DEPEND vs cccenscccess 41-792 41°103 
Tron protoxide .......... 2°537 5°734 
Calcium oxide............ 1-864 5°734 
Magnesium oxide ........ 39-262 32°882 
WEEE hb debe ebcd eS eS Sees 14-012 14°481 
99°467 99°934 


These numbers accord tolerably well with the formula 
3R''0,28i0,,2H,0, 


where R represents, in the first case, Mg with a little Fe and 
Ca; in the second Mg, nearly one-fifth of the equivalent of 
which is replaced by a mixture of equal equivalents of iron and 
calcium, 


5. VIVIANITE. 


For some time past specimens of vivianite, found by Mr. 
Talling in a new unnamed Cornish locality, have been in the 
hands of mineralogists. Some are beautifully crystallised, and 
present a very pale bluish-green tint; others are nodular in 
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form, deep blue in colour, and pulverulent in character, some- 
times enclosing crystals or crystalline masses of incomplete 
form, dark brown colour, and exhibiting a reddish tint by 
reflected light. 

The first of these varieties occurs generally in cavities with 
crystals of quartz and chalybite on a gangue, principally com- 
posed of blende, with a little galena, iron pyrites, copper 
pyrites, and some mispickel. It also occurs associated with hisin- 
gerite and limonite in cavities in massive iron pyrites, or again 
occasionally with bright and excellent crystals of scorodite, or 
with chalybite and cronstedtite on quartz. This assemblage of 
minerals much resembles that met with in some of the speci- 
mens from Old Wheal Kind, near St. Agnes. 

The pale tinted and well crystallised variety has been ex- 
amined crystallographically by Professor vom Rath.* When 
pounded in a mortar it rapidly changes from an almost colour- 
less to a fine blue powder, evidencing an instability in the nature 
of the compound, which render precautions necessary in its 
analysis. When these precautions were takén, the mineral 
proved to be anearly pure octahydrated ferrous orthophosphate. 
The following numbers were obtained in the analysis :— 


I, II. III. Mean. [3FeO,P,0;,8H,0.] 
Tron protoxide .......... 42°358 43°06 — 42°709 43 *028 
Tron peroxide......seeees —_ —_— 1126 =61°126 —- 
Phosphoric acid ........ — 28526 — 28°526 28 286 
Water... .cccccccccsscece _- 28°984 — 28°984 28 686 


101 345 100-000 


The brown crystalline variety contained in the nodules of 
pulverulent vivianite, when analysed, proved also to be almost 
pure orthophosphate, and no doubt the differences in colour that 
distinguishes the two minerals, must be due to difference in the 
degree of cxidation ofa minute portion of theiron. The analysis 
of three separate specimens gave the following results : — 


[3FeO,P.0;,8H;0.] 
Iron protoxide .......... 42-889 43-028 
Tron peroxide ...... cesses 0°801 — 
Phosphoric acid .......... 28°792 28:286 
WO vavipcnnnecessectas 29°433 28°686 


101°915 100°000 
* Pogg. Ann., cxxxvi, 405. 
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The earthy and friable mass which formed the bulk of the 
nodules enclosing the brown variety, was of a dark indigo- 
blue colour, and on analysis presented a much less simple 
composition than either of the previously described varieties, 
The following are the results of the analysis of this sub- 
stance :— 


I. II. II. IV. Vv. Mean. 

Tron protoxide ......sseee8 — 386°923 — 387°501 — 37°214 
Tron peroxide .....eeeeeee — _ — _ — 9 °169 
Phosphoric acid.......+.++6 _ — — — 23 °897 23°897 
Carbonic acid ....seecveee _ — 6:°162 — _ 5°162 
Water..cccccccccssscecese 28°385 — — — 28°918 23-871 
Ti aciseniisecsessveecn == — os — — 0-811 
Organic matter ......+ee006 _ — 0°826 — _ 0 ‘826 
100 *950 


These numbers may be interpreted as representing five 
equivalents of octahydrated ferrous orthophosphate with one 
equivalent of octahydrated diferric phosphate mixed with four 
equivalents of ferrous carbonate. It would seem to have been 
the result of the decomposition, probably under the action of 
alkaline carbonated water, of the ferrous orthophosphate found 
in its purer form in the crystalline nucleus which is met with 
in almost every nodule. 

The mineral collection at the British Museum contains some 
fine crystals of vivianite from Fernando Po, .presented by Sir 
John Barrow, Bart., Secretary to the Admiralty. They are 
of very dark bluish black when viewed by reflected light, while 
light transmitted through portions of the crystal, acquires a fine 
indigo colour. Thin lamine are often nearly colourless. The 
chemical examination of the vivianite from this locality gave 
the following result :— 


I. II. III. IV. 
Iron protoxide.... 38°437 38565 — [43:076] 38-501 
Tron peroxide .... — — — — 5°083 
Phosphoric acid .. — — - 27°802 27°802 
Water ...0..... , — —  28°326 oo 28-326 


99-712 


Under IV the total iron is given as protoxide. It will be 
seen that this specimen stands intermediate between the blue 
and brown crystalline varieties on the one hand, and the blue 
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earthy mineral on the other. The oxygen-ratios of the above 
percentages correspond to a mixture of ten equivalents of 
octahydrated ferrous orthophosphate with one of the octa- 
hydrated diferric phosphate already spoken of as possibly 
present in the blue earthy variety of vivianite. 


6. CRONSTEDTITE. 


Among the minerals already alluded to as associated with 
vivianite, is one of singular interest, as being known only in 
Pzribram and in Cornwall, and in both localities in great 
rarity. That mineral is cronstedtite. The specimens recently 
found in Cornwall by Mr. Talling present themselves in 
radiating groups on quartz, associated with blende, chalybite, 
iron pyrites, copper pyrites, a little galena, and mispickel, and 
occasionally fluor spar. The mineral also occurs in the form of 
a drusy coating on thekillas. And it is met with in association 
with hisingerite* in acicular crystals in cavities on massive iron 
pyrites. The usual structure of this mineral is fibrous and 
radiating. The vitreous lustre of the marked cleavage-plane 
of the crystals which is parallel to their base, gives a sort of 
polyhedral surface to the fibrous masses. 

The first analysis of this mineral gave the following num- 
bers :— 


Theory. 
Iron protoxide ........0.+: 36°307 41°54 
Tron peroxide ..........0 36°762 30°77 
Silicic ecid....ccccceccece. 17°468 17°31 
Te itinenbecaveguakeneve 10°087 10°38 
Calcium oxide ..........- - 0:087 _ 


100°711 100-000 


In juxtaposition with the analytical determinations are 
given the percentages required by the formula 3Fe”Si0O, + 
4 (Fe,)“H,O,, which von Kobell assigned to this mineral. A 
considerable discrepancy exists between the numbers in the two 
columns as far as the oxides of iron are concerned, and may 
perhaps be due to an admixture of some iron hydrate, goethite 
for example, whose percentage of water corresponds with that 
of cronstedtite. 


* Journ. Chem. Soc., viii, 5. 
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A second analysis with a fresh and more carefully selected 
material gave the following percentages :— 


Tron protoxide ........eeeeeeeees 38°570 
Tron peroxide... ......cscceees wee 82°752 
Silicic acid ........ vecees coccccce 18°546 
WE swdvesicosnser peseoes esos [10°132] 
100:000 


The above numbers, though more nearly agreeing with, still 
differ somewhat from, those required by theory. Ascribing this 
disparity to an impurity in the specimen taken, a further 
quantity was picked over with the greatest care, and on 
analysis gave the number 41°272 as its percentage of iron 
protoxide, theory requiring 41°54 per cent. 

It is possible that the excess of iron peroxide, silicic anhy- 
dride, and water in the first and second analyses over that 
required by cronstedtite, may result from a mixture with this 
mineral of some hydrated ferric silicate like hisingerite, with 
which in fact cronstedtite has been shown to be associated. 
The oxygen ratios of the excess of these constituents, however, 
will not allow us to assume them to be present in this form only. 
It is more than probable that during the weathering of the 
cronstedtite a portion of the silica may have been removed. 
If the silica in excess be left out of consideration, or supposed 
to be present only as an impurity, it will be found that the 
oxygen ratios of the excess of iron oxide and water correspond 
in each analysis with great precision to those of limonite. 

The crystals of cronstedtite offer a problem of considerable 
interest: to the crystallographer, from the hemimorphous cha- 
racter of the mineral. Hitherto, however, the only localities 
that have produced cronstedtite, namely, Pzribram and Wheal 
Maudlin—to which, perhaps, must be added the Brazilian locality 
Conghona, at which the mineral sideroschisolite, described by 
Wernekink, and probably identical with cronstedtite, has been 
found—failed to yield measurable crystals. 

Among the specimens furnished by Mr. Talling, there were 
three or four on which the diverging groups of the crystals of 
cronstedtite presented here and there a crystal, or more gene- 
rally a small group of crystals, with more definite crystalline 
features than usual. In some cases the crystals were mutually 
interpenetrating, the brilliant cleavage-planes of the different 


eg ee, 
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crystals projecting through one another, presenting re-entering 
angles which indicated the probability of their being twinned. 
In most cases, again, a careful scrutiny of the bright summit 
plane showed it to be tesselated, and that the crystal was in 


fact composite, the different individuals comprising it being 


generally in parallel juxtaposition (Fig. 1), but sometimes 
(Fig. 2) twinned round the normal to that plane (the morpho- 


Fig. 1. Fig. 2. Fig. 3. 


v9h 


logical axis of the crystal); but never so as to mask the truly 
hemimorphous character of the crystal. 

The symmetry round the axis of each crystal is trigonal ; 
the form of the crystal being that resulting from the combina- 
tion of two rhombohedra, of which only the planes on one side 
of the unique plane of symmetry (that parallel to the summit 
plane) are extant. The crystal thus presents the aspect of a 
combination of two trigonal pyramids, of which one is more 
acute than the other. (See Fig. 3.) 

Unfortunately the faces of these two forms are not only 
deeply striated, parallel to their vertical intersections, but are 
also invariably more or less rounded, the triangular summit 
plane of the crystal usually presenting in consequence a curved 
outline. With such unpromising planes, from which reflections 
are hopeless, it was very difficult to get trustworthy measure- 
ments. By operating on several crystals, however, and taking 
the average of the results, the following angles were obtained 
for the two rhombohedra :— 


- Calculated. 
111 on 100 = 85° 12’ 85° 12' 
111 on 522 = ‘75° 45’ 75° 51’ 


Besides the twinning on the plane 111, it would seem also 
that the cronstedtite crystals are twinned on the plane 100. 
One angle observed on various crystals gave an average of— 

“* Calculated. 
111 (100) 111 ° 42! 9° 30 
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Another number found to recur in the measurement of the 
mutual inclinations of the planes 111 and 111 on different 
groups approximated to 19° 12’ (in four cases). Other recur- 
rent numbers were very near 21° 30' and 10° 15’. 

In these cases the little crystals are very numerous, and 
interpenetrate each other in a very complicated manner. It 
was hoped by numerous measurements of the inclinations of 
the cleavage-planes on the different crystals (the only plane 
that was measurable), to deduce more trustworthy angles for 
the rhombohedron, on the plane of which it was assumed that 
the crystals in the group were twinned. In many cases, how- 
ever, these measurements were rendered unreliable from the 
fact that the crystal cleaves so readily parallel to this single 
reflecting plane, that whenever pseudomorphous change has 
begun (to which cronstedtite seems peculiarly liable), or any 
mechanical cause, such as pressure, has disturbed the crystal, 
this plane has become distorted from its true position. And 
where only one plane on each crystal is amenable to geome- 
trical measurement, it is almost hopeless to seek to determine 
the relative orientation of the axes of the different crystals 
forming a group. 

_ This symmetry of the crystals suffices to prove that in cron- 
stedtite we have an illustration of hemimorphism of a very 
interesting kind. 

7. PHOLERITE. 

This mineral was sent to the Museum from Capt. W. A. Ross, 
R.A., by the Secretary of State for India, and was called by 
Capt. Ross, meerschaluminite. 

It is massive, of a pale flesh-white, has a dull, even fracture, 
and adheres to the tongue. Patches and veins of a black 
mineral penetrated the mass in several places. 

An analysis of the flesh-white mineral gave the following 
results :— 


Silicic acid........... a iain eee. 36°388 
Aluminium oxide .....ccccccccccecses 34°594 
Water: 


Combined ........ee00+.  13:294 
Hygroscopic ..........+. 15°019 
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Traces of iron and manganese oxides accompany the alumi- 
nium oxide. Omitting the hygroscopic water, we have— 


Oxygen. 
| 43°144 23°009 
Aluminium oxide.......... 41:073 19°14 
, 0 errr 15°783 14029 


100-000 


This composition may be expressed by the formula, 2Al 205) 
38i0,,4H, O + Si0,,H,O. Whether the silicic acid and water in 
excess of the formalin. for the silicate be uncombined with the 
alumina, or whether the minerals be a mixture of two hydrated 
aluminium silicates, such as pholerite with kaolinite, it was not 
thought necessary to investigate further. The mineral hardly 
needs a new name, the analysis according quite sufficiently 
with those of the pholerites ; especially when it is considered 
that these uncrystallised products of the decomposition of other 
minerals are rarely so pure from admixture as to give a satis- 
factory formula. The biack infiltrated substance exhibited the 
blowpipe reactions of manganese and cobalt, and contained, as 
did the pholerite, considerable traces of infiltrated nitrogenous 
organic matter. 

By treating a portion of the mineral with an excess of solu- 
tion of potassium hydrate, at 100° for several days, there were 
dissolved the following percentages of 


Oxygen. 
Silicic acid .......e6. seenen eee 2-102 
Aluminium oxide .......... 7°482 3°487 


I].— On some Derivatives of Anthracene. 
By W. H. PERKIN, F.R.S. 


In the “Chemical News” of the 22nd July last, I published a 
short note upon some new derivatives of anthracene, and re- 
ferred more particularly to the products resulting from the 
action of sulphuric acid upon dichlor- and dibromanthracene. 
I now beg leave to lay before the Society a more detailed ac- 
count of my experiments in this direction, with the addition of 
a few other observations relating to the history of anthracene. 
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DiIcHLORANTHRACENE. 


I have found it convenient to prepare this substance by 
passing chlorine gas over benzole’ holding about one-fifth its 
weight of purified commercial anthracene in suspension, until 
the mixture becomes a crystalline pasty mass. The product is 
then thrown on a linen filter, drained, and well washed with 
cold benzole. It is then dried and further purified, first by. 
distillation, and then by two or three crystallisations from 
benzole. Thus obtained it presents itself as golden-yellow 
coloured needles. 

Analysis of this product gave the following numbers :— 


I. :3151 of substance gave 
3624 of AgCl. 
II. :6258 of substance gave 
°7333 of AgCl. 
III. -3607 of substance gave 
8974 of CO, and 
1073 of H,O. 
IV. °3143 of substance gave 
°7833 of CO, and 
0957 of H,O. 


These numbers agree with the formula— 
C,,H,Cl,. 


as the following comparisons show :— 


Theory. : . Experiment. 
° si , = I. 1. Iv. 
Ciy-.-- 168 68-02 _ — 67°85 67:97 
ivese 8 3°24 — — 3:30 3°38 
Ge... Ti 28°74 28°45 2895 — — 
247 100-00 


It will be observed that these results perfectly agree with 
those of Graebe and Liebermann.* Dichloranthracene, when 
gently heated, sublimes in beautiful needles, which may be 
obtained of considerable size. It is fluorescent in the solid 
state as well as when in solution. 


* Ann. Chem. Pharm., Supp. vii, 259 (1870). 
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When a boiling solution of dichloranthracene in benzole is 
added to a similar solution of picric acid, the mixture assumes 
a dark orange-red colour, and on cooling becomes filled with 
small bright red needles. These consist of a compound of 
dichloranthracene and picric acid. A determination of the di- 
chloranthracene in this body gave numbers closely approxi- 
mating to those required by the formula— 


C,,H,Cl,,C.H,(NO,),0. 


DIBROMANTHRACENE. 


The product used in my experiments was prepared by 
Graebe’s process*. It was however purified first by distillation 
and then by crystallisation from benzole. Thus obtained it is 
of a golden-yellow colour. It gave on analysis the following 
numbers :— 

3205 of substance gave 
5864 of CO,, and 
0729 of H,0. 


These numbers closely agree with those required by the 
formula— 


C,,H,Br,, 
as the following comparisons will show :— 
Theory. Experiment. 
i cisivc “ 168 50:00 49-9 
) erriee 8 2°38 2°52 
Br,...... 160 47°62 — 
336 100-00 


Like dichloranthracene, this body produces a beautiful red 
compound with picric acid. 


Action of Sulphurie Acid on Dichloranthracene. 


Dichloranthracene when submitted to the action of fuming 
sulphuric acid dissolves, forming a bright green solution, and 
is at the same time converted into a sulpho-acid. 

To prepare this acid, one part of dichloranthracene is added 


* Ann. Ch. Pharm, Suppl. vii (1870). 
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to about five parts of fuming sulphuric acid, and the mixture 
heated for a short time on the water-bath. It is then gradually 
poured into several times its bulk of water and treated with 
baric carbonate until all the sulphuric acid is neutralized. 
The acid solution when filtered off from the baric sulphate 
is evaporated to a small bulk. When sufficiently concentrated, 
it becomes on cooling a slimy mass of minute orange-yellow 
coloured crystals which may be drained on a porous tile. 

This acid has not been analysed, but from the composition 
of its salts evidently possesses the formula— 


HSO 
C,,H,Cle FSO. 


I therefore propose to call it—Disulphodizhloranthracenic 
Acid.—It is easily soluble in water, from which it is pre- 
cipitated upon the addition of a little concentrated sulphuric 
or hydrochloric acid. It possesses a strongly acid taste and 
character. The dilute solutions of this acid and its salts 
are remarkably fluorescent, but not so strongly as an alkaline 
solution of pure A’sculine. The colour of the fluorescence is 


blue. 


Sodic Disulphodichloranthracenate-—This salt can be obtained 
by neutralizing the acid with sodic carbonate, or from the 
calcic or crude baric salt by double decomposition. To ob- 
tain it from the latter, the product of the action of sulphuric 
acid on dichloranthracene is entirely neutralized with baric 
carbonate. Sodic sulphate is then added in the proportion of 
about five parts of dry salt to every ten parts of dichloran- 
thracene employed, and the mixture well boiled; it is then 
filtered and the filtrate concentrated. On standing for some 
time, the new sodic salt separates in small orange-red crystals. 
These are well pressed between bibulous paper and purified 
by one or two crystallisations ; dried at 150° C., they gave the 
following numbers on analysis :— 


I, :2284 grm. of substance gave 
0693 ,, Na,SO,. 

IE. -3449 ,, of substance gave 
‘4694 ,, CO,, and 
0559 ,, H,O. 


sms cies panne (are hd 


ee 
Sais 
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These numbers give percentages agreeing with those re- 


quired by the formula 


NaSO 
oto { $80 


as the following comparisons will show :— 


Theory. Experiment. 
a II. 
168 37°25 — 37°11 
6 1°33 — 1:80 
71 15°74 — = 
46 10°20 9°83 — 
64 14°19 — 
96 21290 — ~— 
451 100°00 


This salt dissolves easily in water, forming an orange- 


coloured solution. 


Barie Disulphodichloranthracenate.—This salt is best obtained 
in the pure state by the addition of baric chloride to a 


solution of the pure sodic salt. 


It is then thrown down 


as a bright canary-yellow coloured precipitate, nearly insoluble 
in water. The analysis of this salt gave the following 


numbers :— 


I. :2023 grm. of substance gave 


II. 


Il. 


VI. 


VOL. XXIV. 


0859 
0845 
0360 
1534 
0658 
“4179 
4637 
0560 
4117 
“4549 
0571 
. 3059 
3438 
0448 
5936 
“6767 
0878 


BaSO,. 

of substance gave 
BaSQ,. 

of substance gave 
BaSO,. 

of substance gave 
CO,, and 

H,0. 

of substance gave 
CO,, and 

H,0. 

of substance gave 
CO,, and 

H,0. 

of substance gave 
CO,, and 

H,0. 
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These give percentages agreeing tolerably well with the 
formula— 
. SO, ‘ 


C,HeCl,Ba”4 50°. 


The following is a comparison of the theoretical and experi- 
mental numbers :— 


Theory. Experiment. 
——, P —~ ‘ 
I. Ir. Ii. IV. Vv. VI. vil. 
Cyy..+- 168 30°99 _ _- — 8026 3013 3065 31°09 
Hg... 6 111 _ — _ 148 154 162 164 


Ba.... 137 25°28 2496 25°05 25°22 _ 
Clz.... 71 13°10 


S. eeve 64 11°81 — _ me — 
Os eee 96 17°71 = — — — 
542 100°00 


If to a hot solution of sodic disulphodichloranthracenate, 
strongly acidified with hydrochloric acid, baric chloride be 
added, no change at first is observed, but on standing a short 
time the above baric salt separates as an orange-coloured . 
crystalline precipitate. 

The following numbers were obtained on analyzing a 
specimen prepared in this manner :— is 


1723 of substance gave €: 
0742 of BaSO, = 25°32 pers 3 


| Strontic Disulphodichloranthracenate. nga solution 
| of strontic chloride to a solution of sodic Redidiners slntion 
| cenate, no apparent change takes place; but if the Solution be 
evaporated, the new strontic salt separates in yellow crusts, 
difficultly soluble in water. A specimen gave the following 
numbers on analysis :— 


‘3146 of substance gave 
| ‘1136 of SrSO, = 17-21 per cent. of strontium. 


The formula 
gH ,C1,S2” { £0, requires 17°77 per cent. 
3 
Caleie Disulphodichloranthracenate—This salt may be ob- 


| tained by neutralizing the product of the action of sulphuric 
1) acid on dichloranthracene with calcic carbonate, filtering 


¢ 
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off the calcic sulphate, and evaporating the filtrate to dry- 
ness. The residue is extracted with water, filtered, and again 
evaporated. This salt is of a yellow colour, and easily soluble 
in water. It is useful for the preparation of the sodic salt by 
double decomposition with calcic carbonate. 


Action of Sulphuric Acid upon Dibromanthracene. 


Dibromanthracene dissolves in fuming sulphuric acid, forming 
a sulpho-acid. This has not, however, been prepared in a pure 
state, but from the examination of its salts it evidently 
possesses the formula— 


H 
CH<Br{ HS0% 


and may therefore be called disulphodibromanthracenic acid. It 
is crystalline, and its dilute solutions are fluorescent, as also are 
its salts, but not nearly to the same extent as those of the cor- 
responding dichloro-acid. 

Sodie Disulphodibromanthracenate.—To obtain this salt one 
part of dibromanthracene is. dissolved in the cold in about 
six or seven parts of fuming sulphuric acid, and the mixture 
allowed to stand for an hour or two. It is then gradually 
added to several times its bulk of cold water, well stirred, and 
neutralized with baric carbonate. Sodic sulphate is then 
added in the proportion of about five parts of dry salt to 
every twelve parts of dibromanthracene employed, and after 
boiling, the resulting sodic salt is filtered off from the baric 
sulphate, concentrated by evaporation over the water-bath, 
and set aside to crystallise. It is then well drained and 
pressed from the mother-liquor, and purified by two or three 
crystallisations from water. 

Thus obtained, it is of a yellow colour, and crystallises in 
microscopic needles. It is easily soluble in water. It gave on 
analysis the following numbers :— 


I. -4676 of substance gave— 
‘1256 of Na,SO, = 8°70 p.c. sodium. 
II. 4809 of substance gave— 
‘1311 of Na,SO, = 8°85 p.c. sodium. 
02 
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The formula 


C,,H,Br, NaSO, requires 8°52 per cent. of sodium. 


NaSQ, 
Baric Disulphodibromanthracenate.—This salt may be ob- 
‘tained in precisely the same manner as the corresponding 
disulphodichloranthracenate. It is obtained as a pale yellow 
precipitate. It gave on analysis the following result :— 


‘5565 of substance gave— 
‘2026 of BaSO, = 21°41 p.c. barium. 


The formula 


C,,H,Br,Ba” {80° requires 21°71 per cent. of barium. 
3 


This salt is remarkable for its insolubility. If a boiling solu- 
tion of the sodic salt be strongly acidified with hydrochloric 
acid, and baric chloride added, the mixture, which is for a 
few seconds perfectly clear, becomes rapidly turbid with the 
formation of this salt, which cannot be re-dissolved, even by 
vigorous boiling, notwithstanding the excess of hydrochloric 
acid present. 

Oxidation of Disulphodichloro- and Disulphodibromanthracenic 
Acid.—These sulpho-acids, when subjected to the influence of 
oxidizing agents, rapidly decompose, exchanging their chlorine 
or bromine for oxygen, and are thus converted into disulphan- 


thraquinonic acid. 
HSO HSO 
C,,H.Cl, {FSO ? O, - C,,H,(0,)” { HSO + CICl 
Disulphodichloranthracenic Disulphanthraquinonic 
acid. acid. 
HSO » f§ HSO 
C,,H,Br, HSO, + 0, = C,,H,(0,) HSO, + BrBr 
Disulphodibromanthracenic Disulphanthraquinonic , 
acid. acid. 


An analogous result is also obtained by heating them with 
concentrated sulphuric acid, the following reactions taking 
place :— 


HSO ” 
CHC {HS02 + H.80, = O,4H,(0,)" {HSo'+2HCl+80, 


CwHeBre{ go? + 2H:80. = CwlH(0,)”{ Heo + BrBr + 280. + 21,0. . 
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A quantity of disulphanthraquinonic acid, prepared by heating 
disulphodichloranthracenic acid with concentrated sulphuric 
acid, was made into the baric salt,* and analysed. The fol- 
lowing results were obtained :— 


I. :2273 of substance gave— 
1040 of BaSO, = 26-90 p.c. barium. 

IL. :3093 of substance gave— 
1415 of BaSO, = 26°89 p.c. barium. 


The formula 
C,,H,0,Ba"2S0, requires 27:23 p.c. 


Graebe and Liebermann have shown that dichlor- or 
dibrom-anthracene, when oxidized, also exchange their chlorine 
or bromine for oxygen, yielding anthraquinone.f 

Whilst making the foregoing experiments, I have often been 
struck with the remarkable fluorescence of many of the anthra- 
cene products, anthracene itself, when pure and in large crystals, 
being one of the most beautifully fluorescent solid bodies I 
know of, though curiously its solutions are comparatively poor 
in this respect.{ As this hydrocarbon, and also its chlorine deri- 
vative, which is fluorescent both in the solid state and in solu- 


* I may here remark, that the baric disulphanthraquinonate although more 
soluble than the baric salts of the sulpho-acids obtained from dichlor or dibroman- 
thracene is, like them, precipitated from hot solution in the presence of an excess of 
hydrochloric acid, if the solution be not too dilute; a specimen, prepared in this 
manner, gave the following results upon analysis :— 


2135 grm. of substance gave 
0981 BaSO, = 27°01 per cent. ; theory, 27°23. 

+ When endeavouring to obtain some highly chlorinated anthracene derivatives, 
some time since, I came across a rather unexpected instance of this kind. 

A quantity of dichloranthracene was suspended in glacial acetic acid and chlorine 
passed through the mixture. On allowing this to stand, a large quantity of a white 
product was obtained, which, when crystallised from benzole, was analysed, and 
gave of carbon 80°65 per cent., and of hydrogen 4°14 per cent. It was, in fact, 
anthraquinone, which requires of carbon 80°77, and of hydrogen 3°85, and had been 
formed owing to the presence of a small quantity of water in the glacial acetic acid, 
thus :— 
C\4H Cl, + 2H,0 + Cl, = C,,Hs0. + 4HCl. 

t The anthracene used in these experiments was chemically pure, and gave the 


following numbers on analysis :— 
I II. Theory. 


Carbon ...... ae 94°37 94°38 
Hydrogen .....+++-. 5°68 5°78 5 62 
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tion are volatile, it appeared to me interesting to examine them 
in the state of vapour. So far as I have gone, however, my 
experiments seem to show that the vapour of anthracene or 
dichloranthracene is not fluorescent, and moreover, a ray of light 
sent through alength of about 4 inches of the vapour of either 
body still retained its power of rendering fluorescent solutions 
luminous. 

On sealing up anthracene in a long vacuum tube with platinum 
poles, and allowing the discharge from an induction coil to pass 
through the tube, nothing particular is observed, except the 
beautiful fluorescence of the crystals of anthracene. On exa- 
mination with the spectroscope, the light showed carbon and 
nitrogen lines, the latter arising from the presence of a little air 
in the tube. Upon heating the tube, however, somewhat 
strongly, so as to volatilise the hydrocarbon, the ordinary colour 
of the discharge changed to a magnificent deep azure blue, and 
what is remarkable is that this blue light, when examined with 
the spectroscope, is perfectly continuous, and consists of blue 
with a little green. 

Dichloranthracene, when treated in a similar manner, gives an 
analogous result, but suffers a-good deal of decomposition, 
anthracene changing but little. These curious results do not 
appear to be due to the fluorescent character of the substances 
employed, as naphthalene produces a similar effect, the blue 
light, though not so intense, being continuous. It must be 
observed, however, that this hydrocarbon undergoes considerable 
change, becoming brown and oily. 

Authraquinone, heated in a vacuum tube in the same way, 
gives a greenish blue light, showing faint carbon bands. 

On exposing a solution of disulpho-dichloranthracenic acid 
to the light of one of the recent displays of the aurora borealis, 
it was very strongly illuminated, as might be expected: moon- 
light, on the other hand, had no perceptible effect, either upon 
it, or an alkaline solution of esculin. 


et a atl ad 
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IlI.—Researches on Vanadium. Part III. 


By Henry E. Roscog, B.A., Ph.D., F.R.S. 


(Abstracted from the Philosophical Transactions, 1870, p. 317.) 


I. METALLIC VANADIUM. 


In the second part of my “ Researches on Vanadium,”* I stated 
that metallic vanadium absorbs hydrogen. This conclusion has 
been fully borne out by subsequent experiment ; and it appears 
that the amount of absorbed or combined hydrogen taken up 
by the metal varies according to the state of division, first, of 
the chloride (VCl,) from which the metal is prepared, and 
secondly, and especially, of the metallic powder itself. When the 
metal containing absorbed hydrogen is exposed to dry air, it 
slowly takes up oxygen, water being formed, and the vanadium 
undergoing oxidation to a substance which resembles the metal 
in its appearance, but possesses a darker grey colour, and has 
a less brilliant metallic lustre than vanadium itself. At this 
point the oxidation stops, although in most air it proceeds still 
further. Thus a portion of pure dichloride was reduced in 
hydrogen; of the reduced substance, free from chlorine, 
0-2666 grm. yielded on complete oxidation 04441 of V,O,, 
corresponding to a percentage of 93°6 of pure metal. On expo- 
sure to the air for some days this substance absorbed oxygen, 
losing its brilliant metallic lustre; and when it was burnt in a 
current of dry oxygen, water was given off, thus :— 


(1) 0:4232 grm. gave 00502 grm. of water and 0°6615 grm. 
V.0;, 

(2) 02695 , » 00315  ,, ” 0°414 grm, 
V,0;; 

or 

(1) gives 87°8 p.c. vanadium; 1° p.c. hydrogen; 10°9 p.c, 
oxygen. 

(2) gives 86:7 p.c. vanadium; 1°3 p.c. hydrogen; 12-0 p.c. 
oxygen. 


* Phil. Trans., 1869, p. 691; Chem. Soc. J. [2], viii, 344. 
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The difficulty of obtaining metallic vanadium perfectly free 
from admixture of oxide was again rendered evident. Pure 
tetrachloride was prepared in quantity, and from this the 
dichloride was made. On heating this dichloride to whiteness 
for forty-eight hours, a substance was obtained, which gained on 
oxidation 70°7 per cent., and therefore still contained a slight 
admixture of oxide. The reducing action of sodium on the 
solid chlorides was next examined; in this case the reduction 
takes place rapidly but quietly in an atmosphere of hydrogen, 
at a red heat, and may be best conducted in strong iron tubes, 
proved air-tight under hydraulic pressure of 200 lbs. on the 
square inch. Explosions occur when the tetrachloride is heated 
with sodium. The substance thus obtained by the action of 
sodium was found on lixiviation to be free from chlorine, and 
on washing it was found to separate into two parts—(1) a 
light and finely divided black powder (trioxide), soluble in 
hydrochloric acid, which remains in suspension; and (2) a 
heavier grey powder (insoluble in hydrochloric acid), which is 
deposited, and which by repeated washing may be entirely 
freed from the lighter trioxide. This bright grey powder con- 
sists of metallic vanadium mixed with more or less oxide. If 
the finely divided metallic powder, after drying in vacuo, be 
reduced at a low red heat in a current of pure hydrogen, it 
takes fire spontaneously, when cold, on exposure to air or 
oxygen, a distinct flame being seen playing on the surface, 
whilst water is formed. In one experiment a product thus pre- 
‘pared contained 91°1 per cent. of metallic vanadium (0°354 
substance gave 0°574 grm. V,0,). This substance, exposed for 
some weeks to dry air, slowly absorbed oxygen, and on roast- 
ing gave a percentage increase of 53°75 (0:453 grm. yielded 
0°6965 V,O,), whilst 0°034 grm. or 7°5 per cent. of water was 
at the same time formed. This shows that the point of oxida- 
tion at which the metal containing hydrogen becomes stable in 
dry air corresponds nearly to the oxide V,O. 

A similar slow change in the appearance of the metal has been 
noticed in some portions of the metallic powder placed on 
microscopic slides. 


IJ. VANADIUM AND BROMINE. 


1. Vanadium Oxytribromide or Vanadyl Tribromide, VOBr., 
molec. wt. = 307:°3.—When the vapour of perfectly dry and 
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pure bromine is passed over vanadium trioxide (V,0,) heated 
to redness, dense yellowish-white fumes of the oxytribromide 
are formed in the heated portion of the tube, and these con- 
dense together with the excess of bromine to form a dark red 
transparent liquid. In order to free the oxytribromide from 
excess of bromine, the mixed liquids must be rectified in vacuo, 
as the temperature of decomposition of the oxybromide lies 
(under the ordinary atmospheric pressure) below its boiling- 
point. By distilling under a pressure of 106 millims. of mercury 
in a current of perfectly dry air, the whole of the bromine was 
got rid of before the thermometer rose to 45°C. The trans- 
parent liquid remaining in the retort had a dark red colour, 
gave off white fumes on exposure to moist air, and when 
thrown into water produced a light yellow solution of a vanadic 
salt. It is possible to distil the oxybromide under diminished 
pressure with but slight decomposition occurring, although 
when heated under the atmospheric pressure it suddenly solidi- 
fies at 180° C., splitting up into the oxydibromide and bromine. 
Under a pressure of 100 millims. of mercury the oxytribromide 
volatilizes without decomposition between 130° to 136° C. 

The following analytical results were obtained:—Analysis No.1 
was made from a portion of oxytribromide which had not been dis- 
tilled; No.2 from a portion of the same substance, after further 
treatment with dry air at 63°; No. 3 from another preparation 
which had been distilled in vacuo, and in which the bromine 
determination is too high owing to traces of free bromine. 

The composition of the oxytribromide is as follows :— 


Calculated. Found. Mean. 

ia ae IL. iL 
V = 51:3 16°69 16°52 16°37 16°62 16°67 
Br, = 240-0 78°10 79°62 79°10 80°48 79°36 
O = 160 5°21 a == oo — 


307°3 =: 100-00 


The colour of the oxytribromide is somewhat redder than 
that of bromine, and it is more transparent in thin films, and 
much more translucent than bromine. 

The oxytribromide slowly decomposes at the ordinary atmo- 
spheric temperature into bromine and oxydibromide; it is very 
deliquescent and hygroscopic, and cannot be formed in presence 
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of moisture. The specific gravity of the oxytribromide at 0° is 
2°9673, and at 14°5 it is 2°9325. 

2. Vanadium Oxydibromide or Vanadyl Dibromide, VOBr,, molec. 
wt. = 227°3.—This substance forms suddenly when the oxytri- 
bromide is heated to temperatures above 180°, and it is slowly 
produced by the same decomposition at lower temperatures. 
The oxydibromide is a yellowish-brown solid body, in appear- 
ance resembling ochre; it is very deliquescent, and on heating 
in the air it loses all its bromine and is converted into the 
pentoxide. Thrown into water it dissolves, furnishing a blue 
solution of hypo-vanadic (V,0,) salt. 

Its composition is as follows :— 


Calculated. Found. Mean. 

era jugareMe«- ——— 
2 51°38) 22°57 23°40 21°50 22°45 
Br,.... 160°0 70°39 71°75 70°11 70°93 


oo «8160 87:04 — _ — 


—— oo 


227°3 100°00 


3. Vanadium Tribromide, VBr,, molec. wt. = 291°3.—This 
body condenses as a greyish black opaque amorphous subli- 
mate, when dry bromine vapour is passed in excess over 
vanadium nitride heated to redness. Brown vapours are given 
off, which soon condense in the cooler portions of the tube. 
The tribromide is a very unstable compound, losing bromine, 
even at the ordinary temperature in dry air, and being con- 
verted into V,0, when gently heated. It deliquesces rapidly 
on exposure to moist air, giving rise to a brown liquid, in this 
respect resembling the trichloride; but on addition of a few 
drops of hydrochloric acid the brown liquid changes to the 
green colour characteristic of a solution of vanadous salt 
(V,0,). No free bromine is evolved when the tribromide dis- 
solves in water. In order to prepare the tribromide, pure 
nitride of vanadium, contained in a porcelain boat, was intro- 
duced into a combustion tube, and after all the air had been 
displaced by dry carbonic acid, the part of the tube containing 
the nitride was heated to redness, the other part of the tube 
being kept at such a temperature as to volatilize any excess of 
bromine which might pass over. After all the nitride had 
burnt away, the bulb containing the bromine was sealed off 
and a current of dry carbonic acid passed over the solid bromide 
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to displace all traces of free bromine. A second method ot pre- 
paring the tribromide is to pass bromine vapour over a mixture 
of vanadium trioxide and charcoal; in this reaction the oxytri- 
bromide is first formed, then the oxydibromide, and lastly, the 
tribromide, VBr,; but this plan is not to be recommended, 
as the tube soon becomes stopped up by the formation of 
these solid compounds. The bromide thus prepared was not 
analysed, but it presented exactly the same appearance and 
properties as the tribromide obtained by the first method. | 

No higher compound of bromine and vanadium than the tri- 
bromide could be obtained. The volatile liquid passing into 
the bulb in the first preparation was carefully rectified, and it 
was all found to distil over at the boiling point of bromine, 
leaving only a small quantity of the tribromide in the bulb. 
Some difficulty was experienced in obtaining satisfactory ana- 
lytical results with the tribromide, owing to the fact, already 
observed by Stas,* that bromide of silver, when boiled with 
excess of nitrate of silver, carries down with it some of this 
latter salt inclosed in the bromide, and that this impurity cannot 
be got rid of by washing. Owing to this admixture of nitrate 
of silver, the bromine determinations usually come out about 
two per cent. too high, whilst the vanadium determinations 
gave constant numbers, agreeing much more nearly with the 
calculated results. Thus in four analyses of the tribromide 
prepared on different occasions the mean percentage of bro- 
mine was found to be 84°15, the calculated percentage being 
82:4; whilst the vanadium determinations of the same portions 
gave 18°57 per cent. instead of 17°6 percent. In order to lessen 
as much as possible this error, the precipitated bromide of silver 
was reduced in hydrogen until no further diminution of 
weight occurred, and the percentage of bromine calculated 
from this loss. 

Calculated. Found. Mean. 


V = 513 176 1846 1880 1852 1859 
Br, = 2400 824 81:21 80°58 80-78 80°86 


291°3 100°0 98°67 99°38 99°30 99°45 


Experiments made with the bromine employed, which had 
been rectified over potassium bromide, and was carefully tested 


* Stas, Recherches sur les Lois des Proportions chimiques, p. 156. 
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for chlorine and iodine and shown to be pure, proved that a 
similar excess of weight occurred on precipitation with nitrate 
of silver. In one experiment the percentage of bromine thus 
found was 100°96, and in a second experiment 101°41. The 
bromine determinations of the oxybromides are similarly all 
too high from the same cause. 


III. VANADIUM AND IODINE. 


When vapour of iodine is passed over the red-hot nitride 
of vanadium contained in a tube, no action whatever takes 
place, the nitride after the operation remaining perfectly un- 
changed. Vanadium trioxide is likewise unacted upon by 
iodine at all temperatures. 


IV. METALLIC VANADATES. 


In the first part of these researches* I pointed out (1) that 
the vanadates analysed by Berzelius, prepared by boiling 
vanadic acid with the alkaline hydroxides and by double de- 
composition, must be considered as meta- or monobasic vana- 
dates, (2) that the so-called bi-vanadates analysed by Von 
Hauer,f and prepared by acting on the metavanadates with 
acids, are anhydro-salts, and (3) that the naturally occurring 
vanadates are tribasic salts, and that sodium ortho-vanadate is 
formed when one molecule of vanadium pentoxide is fused 
with three molecules of carbonate of soda, three molecules of 
carbon dioxide being expelled. I have now to describe the 
preparation and properties of some characteristic members of 
these three classes of vanadates, as well as those of a fourth 
new class, viz., the tetrabasic or pyro-vanadates. 

Determination of Vanadium in the Soluble Vanadates.—The 
separation of vanadic acid from the metals of the alkalies by 
means of chloride of ammonium, as proposed by Von Hauer, is 
apt to give too low results, both as regards the vanadium and 
the alkali. It is almost impossible to prevent traces of ammo- 
nium metavanadate from dissolving, and on ignition, even with 
the greatest care, some portions of the finely-divided vanadium 
pentoxide are invariably carried off when the ammonia escapes. 


* Philosophical Transactions, 1868 (Bakerian Lecture) ; Chem. Soe. J. [2], vi, 322. 
+ Journ. prac. Chem., Bd. lxix, p. 388, 1856. 
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On the other hand, the volatilization of the comparatively large 
quantities of sal-ammoniac which must be employed in order to 
ensure the complete precipitation of the vanadium, almost 
always entails a considerable loss of the fixed alkaline chlo- 
rides. A far more accurate plan for the separation of vanadium 
is the precipitation of the soluble vanadate by acetate of lead, 
when basic lead vanadate is precipitated, which is so insoluble 
that a portion when finely powdered and boiled in water 
did not dissolve in sufficient quantity to enable the lead 
to be detected in the filtrate with sulphuretted hydrogen. This 
salt is also insoluble in acetic, but dissolves readily in nitric 
acid, liberating vanadic acid, which separates out, but dissolves 
completely when the liquid is warmed. In the analysis of a 
soluble vanadate this insoluble lead salt is collected on a filter, 
dried at 100° C. and weighed; a given quantity of the dried 
salt is then dissolved in nitric acid, the lead precipitated by 
pure sulphuric acid, and the lead sulphate determined, with the 
usual precautions of evaporation with addition of alcohol, &c. 
The lead sulphate thus obtained is (contrary to Berzelius’s 
statement) quite free from vanadium, whilst the vanadic acid 
in the filtrate is obtained perfectly pure, and well crystallised 
on evaporation and ignition. The filtrate from the lead vana- 
date, freed from excess of lead by means of sulphuric acid and 
evaporated, yields the alkaline sulphate not containing a trace 
of vanadium. 


Sodium Vanadates. 


1. Sodium Orthovanadate, Na,VO,+16H,O.—When a mixture 
of three molecules of sodium carbonate and one molecule of 
vanadium pentoxide is fused until no further evolution of 
carbon dioxide is observed, three molecules of CO, have been 
expelled and a tribasic vanadate remains as a white crystalline 
mass. 

In one experiment in which a slight excess of sodium car- 
bonate was taken, 0°5785 grm. V,O, liberated on fusion 0°4185 
grm. CO,. According to the equation— 


V,0, + 3Na,CO, = 2Na,VO, + 3C0,, 


the weight of CO, liberated by this quantity of vanadium 


pentoxide is 0°4182 grm. 
The mixture is easily fusible at first, but becomes less so as 
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the reaction proceeds; whilst to begin with the heat of a 
Bunsen’s burner is sufficient to melt the mass, it is necessary 
to apply the heat of a blowpipe-flame to keep up the fusion 
when the decomposition becomes more nearly complete. On 
cooling, the solidified mass acquires first a dark green colour, 
and then passes through yellow, until when cold it becomes 
perfectly white, and is found to possess a crystalline appear- 
ance. It dissolves easily in cold water, but is insoluble in alcohol. 
Hot water must not be employed for dissolving the fused mass, 
and as little cold water as possible. The cold, strong aqueous 
solution must be instantly mixed with excess of strong alcohol ; 
two layers of liquid are then formed, the upper one consisting 
of dilute alcohol, the lower one of the saline solution. After 
standing for a few hours the lower layer of liquid solidifies, 
forming an aggregate of colourless needle-shaped crystals. 
These crystals, which possess a strong alkaline reaction, are 
washed with small quantities of alcohol, then placed on a porous 
plate over sulphuric acid in vacuo, and after remaining for a 
short time they may be taken out for analysis. 
The analysis yielded the following results :— 


Calculated. Found. 
Na,.... 69:0 14:61 13-80 per cent. 
Visesee 513 10°86 1086, 
O, .... 640 1356 - 
16H,0.. 288-0 60°97 60-44, 
472-3 100-00 


Sodium orthovanadate is an extremely unstable compound. 
Its aqueous solution slowly undergoes decomposition on stand- 
ing at the ordinary temperature of the air out of contact with 
atmospheric carbonie acid, whilst at higher temperatures the 
same change takes place quickly. This decomposition consists 
in the formation of a new salt, sodium tetravanadate, the liquid 
becoming strongly alkaline, whilst caustic soda is liberated, 
according to the equation— 


2(Na,VO,) + H,O = Na,V,0, + 2NaHO. 
This remarkable reaction was carefully investigated, as is seen 


in the sequel. 
I have not been successful in geveral attempts to prepare a 


in ll 
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tribasic sodium vanadate containing basic hydrogen. All the 
reactions which, with the corresponding phosphates yield 
hydrogen-sodium salts, give with the vanadate the tetrabasic 
compound above mentioned. The orthovanadates of most of 
the metals are insoluble compounds obtained by precipitating 
neutral solutions of the soluble metallic salts with a solution of 
orthovanadate of sodium. The reactions of the more important 
metals are as follows :— 


Reaction of the Orthovanadates. 


1. Ferric salt ...... Gelatinous precipitate of a light 
brownish- yellow colour, soluble in 
hydrochloric, insoluble in acetic acid. 


2. Ferrous salt...... Dark grey precipitate. 

3. Manganous salt .. Brownish-yellow crystalline precipitate. 
4, Zinc sult ........ White gelatinous precipitate. 

5. Cobalt salt ...... Brown-grey gelatinous precipitate. 

6. Nickel salt ...... Canary-yellow crystalline precipitate. 

7. Aluminium salt .. Bright yellow gelatinous precipitate, 


soluble in excess of both reagents; on’ 


boiling a white precipitate is again 
thrown down. 

Copper salt ..... . Apple-green precipitate. 

9. Mercuric salt .... Orange-yellow precipitate. 


ad 


The reaction which serves best to distinguish the ortho- from 
the metavauadates is that of the corresponding copper salts. 
Orthovanadate of copper possesses a bright apple-green colour, 
whilst the metavanadate falls down a light yellow crystalline 
powder. 

2. Tetrasodium Vanadate, or Pyrovanadate, Na,V,0, + 18H,0.— 
This salt crystallises in beautiful six-sided tables. It is easily 
soluble in water, insoluble in alcohol, and is precipitated from 
aqueous solutions by the latter liquid in the form of white scales 
of a pearly lustre. The pyrovanadate can be readily obtained 
by fusing one molecule of vanadium pentoxide (V,0,) with two 
molecules of sodium carbonate (Na,CO,) dissolving, and crystal- 
lising. It can also be obtained by the decomposition of the 
orthovanadate in aqueous solution. As long as the tetrabasic 
salt contains free alkali, from the decomposition of the ortho- 
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vanadate, the precipitate with alcohol forms oily drops, which 
solidify after some time only, whilst the pure salt is at once 
thrown down in the form of silky scales. If the fusion of vana- 
dium pentoxide with three molecules of carbonate of soda be 
not completed at a very high temperature, the carbonate is not 
fully decomposed, and the fused mass when dissolved in water 
crystallises at once in six-sided tables, or, if the solution be 
very concentrated, in nodular groups of needle-shaped crystals. 
The tetrabasic salt is more easily fusible than the tribasic salt, 
and on cooling from fusion it also forms a crystalline mass. 


Calculated. Found. Mean. 
TN, vom ~ 
Na,.... 920 1458 1467 1479 1457 — _— 14°68 
Wercece 102% 16:27 16°29 15°71 15°60 1619 16:06 16°06 
Oy.e cece 112°0 17°77 —_ — —_ — — — 
18H;0.. 8240 51:38 50°69 53°40 5144 — — 51°84 
630°6 100:00 


When a solution of tetrasodium vanadate is treated with 
carbonic acid, the salt is decomposed into sodium carbonate, 
which crystallizes out, and sodium metavanadate, which 
being the more soluble salt, remains in solution; thus :— 


Na,V,0, + CO, = 2NaVO, + Na,CO,. 


The insoluble pyrovanadates precipitated in solutions of the 
various metals possess properties generally similar to those of 
the corresponding tribasic vanadates. 


Calcium Vanadates. 


If to a freshly prepared solution of trisodium vanadate a 
solution of chloride of calcium be added, a white precipitate 
falls down, whilst the liquid possesses a strongly alkaline re- 
action, and absorbs carbonic acid from the air. The precipitate 
is a mixture of calcium pyrovanadate and calcium hydroxide; 
the tribasic calcium salt, therefore, cannot thus be obtained, as 
it at once decomposes as follows :— 


Ca,V,0, + H,O = Ca,V,0, + CaHl,0,. 


Calcium Pyrovanadate, Ca,V,0,+2$H,0.—This compound is 
precipitated as a white amorphous powder when a solution of 
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chloride of calcium is added to one of the tetrabasic sodium 
salt. The salt dried at 100°C. exhibited the following com- 
position :— 


Calculated. Found. 
_ ere ~ 80-0 23-56 23-23 
as 1026 30-21 30°16 
wees 112-0 32-98 ae 
24H,0...... 45-0 13-25 12-63 


—_—_—_—_——— a 


339°6 100°00 


Barium Pyrovanadate, Ba,V,0,.—The dibasic barium salt is 
anhydrous, but otherwise it closely resemb!es the corresponding 
calcium compound. It is slightly soluble in water. For 
analysis it was dried at 100° C. 


Calculated. Found. 
— eee “274-0 5608 54°69 
,_ salle 102-6 20:99 21°50 
ss dea 1120 22-93 a 


488°6 100-00 


Lead Vanadates. 


Three native lead vanadates are known. 

(a) Lead metavanadate, Pb(VO,),, occurs as Dechenite. 

(6) Lead pyrovanadate, Pb, V,0,, occurs as Descloizite. 

(c) Lead orthovanadate and lead chloride, 3Pb,(VO,), + 
PbCl,, occurs as vanadinite. 

1. Basie Pyrovanadate of Lead, 2Pb,V,0, + PbO.—When a 
solution of the tetra-sodium vanadate is mixed with a solution 
of lead acetate, a pale yellow precipitate is thrown down, and 
the liquid acquires an acid reaction. 

The properties of this salt have already been described. 

For analysis the salt was dissolved in nitric acid, and (with 
the exception of No. 1) the lead precipitated by sulphuric acid. 
The sulphate of lead was found to be quite free from vanadium, 
and the vanadic acid contained no lead, provided care had been 
taken to remove all nitric acid by evaporation, and if the liquid 
was mixed with alcchol before the lead sulphate was filtered, 
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Calculated. Found. Mean. 
A ~ -” An ” 
Pb, wee 10350 69°92 70°92 69°85 69°83 70°57 70°29 
V, rrr 2052 13°86 13°55 12°98 13°52 13°03 13°27 
0:5 mous —-— —- —- —- = 


1480°2 10000 


2. Lead Orthovanadate, Pb,(VO,)o.—The tribasic vanadate of 
lead falls as an insoluble nearly white powder when tribasic 
sodium salt is precipitated by lead acetate. 0°7245 of the sub- 
stance, when decomposed by nitric acid and precipitated by 
sulphuric acid, yielded 0°1515 of V,O,, or contained 11°75 per 
cent. of vanadium, the percentage required by the formula 
being 12-04. 

3. Lead Orthovanadate and Lead Chloride; artificial Vanadinite, 
8(Pb,(VO,),)PbCly or lead trivanado-chlorhydin, 30” | Oe 

5 

If oxide of lead, vanadic acid, and chloride of lead be fused 
together for a few hours in the proportions in which they are 
contained in the above formula, the mass after slowly cooling 
is found to consist of a greyish-yellow crystalline substance, in 
the interstices of which groups of needle-shaped crystals occur, 
The fused mass on boiling in water is soon reduced to a powder 
entirely consisting of fine crystals. This crystalline powder is 
boiled with water until no further trace of chlorine can be 
detected in the washings when it is dried ready for analysis. 
The crystals obtained were too small for measurement; they 
were, however, seen to consist of hexagonal prisms; the faces 
of the hexagonal pyramid could not be identified. The crystals 
have a yellow colour, and possess the waxy lustre characteristic 
of the natural mineral. 

The following gives the composition of various specimens of 
natural vanadinites compared with that of the artificial 


mineral :— 
Natural vanadinites. Artificial 
Calculated. “Zimapan Windischkappel Wiekiow. Beresesowsk ae 
3(Pb3(VO,)2)PbCl,. (Berzelius), (Rammelsberg). (Struve). (1) (2) 
Lead...... 73°08 70°40 71°20 68°72 73°76 8671-96 71°57 
Vanadium . 10°86 _ 9°77 13°15 954 1111 — 
Phosphorus. — _ _ - 1°34 - 
Chlorine .. 2°56 2°54 2°23 2°44 246 233 217 


Oxygen.... 13°55 


Co natin tere I outlast 
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The specific gravity of the artificial vanadinite at 12° C. is 
6°707, that of the natural mineral varies from 6°66 to 7:2*. 


Silver Vanadates. 


1. Silver Orthovanadate, or Tribasic Silver Vanadate, Ag,VO,, 
is precipitated as a deep orange-coloured powder when a 
freshly prepared solution of tribasic sodium salt is mixed with 
a perfectly neutral solution of silver nitrate. If the precaution 
of neutralizing the silver solution with carbonate of soda, 
filtering, and boiling be not adopted, a salt is precipitated 
which consists of a mixture of tribasic and tetrabasic silver 
salt. The colour of this mixed salt is lighter than that of the 
tribasic compound, and it gives on analysis a percentage of 
silver and vanadium intermediate between the two salts. 

Silver orthovanadate is easily soluble in nitric acid and am- 
monia. For analysis it was dissolved in nitric acid, the silver 
being precipitated as chloride, and the vanadium estimated in 
the filtrate. 


Calculated. Found. Mean. 
Ag, .. 3240 73°75 7412 7354 73°83 
V.... 51:3 11°67 1159 11-94 11:86 
O,.... 64:0 14°58 _- — — 


439°3 100°00 


2. Tetrabasic Silver Vanadate, Ag,V,0,—This salt is pre- 
pared by precipitating a solution of pure tetrasodium salt with 
a neutral solution of silver nitrate. It is a dense yellow pre- 
cipitate, settling very easily when the liquid is warmed, and 
resembling in its appearance ordinary tribasic phosphate of 
silver. 


Calculated. Found. 
ee caicndion “4320 66°81 66°45 
Tduiecnnsnus 1026 1587 15°99 
Divatwisecias 112-0 17°32 one 


646°6  100°00 


* Pyromorphite and apatite were prepared artificially for the first time in 1852 
by Manross (Ann. Ch. Pharm. lxxxii, p. 348), and afterwards by Deville and 
Caron, and Debray. Mimetesite has also been recently artificially prepared by 
Lechartier (Comptes Rendus, 1867, lxv, p. 172). 
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From the foregoing experiments on the vanadates it 
appears: % 

(1) That the soluble tribasic salts are less stable at the 
ordinary temperature than the tetrabasic compound, Na,VQ,, 
splitting up in solution into free caustic soda and the. pyro- 
salt. 

(2) That at a high temperature, on the other hand, the tri- 
basic form is the most stable, V,O, liberating three molecules 
of CO, when fused with carbonate of soda, but forming a mono- 
basic (meta) salt when boiled with a solution of alkaline 
carbonate. 

(3) That as the majority of the naturally occurring vanadates 
are tribasic compounds, we may assume that these have been 
produced at a high temperature. 

(4) That in aqueous solutions the soluble pyrovanadates are 
easily decomposed by carbonic acid into an alkaline carbonate 
and a monobasic or metavanadate. 
~ Hence the order of stability of the different vanadates at the 
ordinary temperatures is as follows :— 


(1) Monobasic or metavanadates. 
(2) Tetrabasic or pyrovanadates. 
(3) Tribasic or orthovanadates. 


In the phosphorus series the order of stability is (as is well 
known) exactly the reverse of this, the tribasic phosphoric acid 
and soluble orthophosphates being most stable, and being 
formed from the other two classes of acids and soluble salts, 
either by ebullition alone or in presence of weak agids. 


X., 
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IV.—On some New Derivatives of Coumarin. 


By W. H. PERKIN, F.R.S. 


In May last I had the honour of laying before the Societya short 
account of some derivatives of this interesting product. Since 
that time I have procured further information upon the sub- 
stances I then described, and have also obtained a number of 
new derivatives of coumarin. I now beg leave to bring an 
account of my results before the Society. 


Dibromide of Coumarin. 


When preparing this product I originally mixed a solution of 
coumarin in disulphide of carbon with a similar solution of bro- 
mine, using these substances in theoretical proportions. The 
resulting solution was then allowed to evaporate spontaneously, 
and the product purified. By this method I obtained a very 
poor yield of the dibromide. I have since found that if the 
solution of bromine and coumarin be kept for twelve hours or 
more previous to the evaporation of the disulphide, a much 
larger yield of product is obtained, 5 grms. of coumarin gener- 
ally yielding from 7} to 8 grms. of dibromide. 

Dibromide of coumarin, when mixed with an alcoholic solu- 
tion of potassic iodide, becomes brown, and on evaporation 
deposits metallic-looking needles, apparently consisting of a 
mixture of iodine and coumarin crystallised together. 


a. Bromocoumarin. 


Upon referring to the previous method given for the pre- 
paration of this body, it will be found that it was obtained from 
the mother-liquors of dibromocoumarin. If, however, a mixture 
of bromine and coumarin (mixed with disulphide of carbon) in 
the proportion of two parts of the former to one of the latter, 
be heated in a sealed tube to about 200°C. for three or four 
hours, the resulting product will consist almost entirely of 
monobromocoumarin. 

In this reaction dibromocoumarin is undoubtedly first pro- 
duced, but at the high temperature employed it is decomposed 
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by the hydrobromic acid produced, losing half of its bromine, 
thus— 


C,H,Br,0, + HBr = C,H,BrO, + BrBr. 


Dibromocoumarin. Bromocoumarin. 


The bromocoumarin obtained by this process sometimes 
crystallises from alcohol in long slender needles; these, how- 
ever, on standing in the mother-liquor for a few days become 
short and hard, like those described in my previous paper; in 
fact, so different was the appearance of this body when freshly 
crystallised from that which I had previously obtained, that I sub- 
jected it to analysis. The following are the results obtained :— 


I. :4440 of substance gave 
3710 of AgBr. 
II. *3436 of substance gave 
5986 of CO,, and 
0702 of H,O. 


Theory. Experiment. 
a8 a a I 
C, ..+. 108 48-00 om A751 
ste 2 2-29 mn 2:27 
Br.... 80 35°56 35°56 — 
O,.... 32 14-22 wee sie 
225 100-00 


I have, however, found a still more,si ple process for the 
preparation of bromocoumarin than the, . It consists in 
the decomposition of the dibromide of cotmayin with alkalies, 
the following reaction taking place :— 


C,H,0,,Br, + KHO = C,H,BrO, + KBr + H,0. 


Dibromide of coumarin. Bromocoumarin. 


When this process is employed the dibromide of coumarin is 
powdered and suspended in alcohol, and rather more than 
enough alcoholic potash is added than is required to complete 
the above reaction. The decomposition takes place rapidly, 
the mixture becoming quite hot, and of a pale yellow colour. 
After it has stood for some time water is gradually added, until 
it ceases to throw down any more bromocoumarin. When 
sufficiently diluted the product is collected upon a filter, washed, 
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dried, and crystallised from spirit. In this way it is generally 
obtained in transparent needles, about half-an-inch in length. 
An analysis of this product gave the following numbers :— 


‘4102 of substance gave 
*7242 of CO,, and 
0872 of H,0. 


Theory. Exp. 
ei cuciarsuns 108 48-00 48-15 
etwas 5 2-22 2:36 
OP sedevecees 80 35°56 _ 
De Kiduswensa 32 14:22 ons 
225 100°00 


The alkaline filtrate from the above contains a quantity of 
this substance in solution, which may be precipitated with acid, 
and if a large excess of alkali has been used, most of the bro- 
mocoumarin will be found in solution ; it is, however, apparently 
not usually so pure as that precipitated with water, and gener- 
ally forms smaller crystals. 

From the difference in the appearance of the products ob- 
tained by the above processes, I was at first inclined to think 
they were isomeric forms of bromocoumarin, but as the melting 
points are nearly identical, as are also the products of decom- 
position, I am induced to believe that these variations are due 
to the presence of small amounts of impurities. 

a Bromocoumarin, when left in contact with cold alcoholic 
ammonia, decomposes with formation of ammonic bromide, and 
a non-crystalline sticky mass easily soluble in water. Heated 
with potassic hydrate it yields potassic bromide and a new acid. 
It decomposes when heated with potassic cyanide and alcohol 
in a sealed tube, forming a brown solution, from which water 
throws down a drab coloured amorphous precipitate. When it 
is heated with alcohol to 200° C. in a sealed tube for five or 
six hours, slight decomposition takes place, with formation of 
hydrobromic acid. A similar change takes place if water be 
used instead of alcohol. 


a. Dibromocoumarin. 
The method I previously gave for the preparation of this 


body consisted in heating in a sealed tube to 140° C. a mixture 
E 2 
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of one part of coumarin, two parts of bromine, and four or five 
parts of disulphide of carbon. I have since found, however, 
that this process is greatly improved by the addition of iodine 
to the mixture, as it is then only necessary to heat the sealed 
tube for four or five hours in a bath of salt and water to com- 
plete the reaction. The product is freed from disulphide of 
carbon by evaporation, and from iodine by means of a solution 
of potassic iodide, and finally purified by two or three crystalli- 
sations from alcohol. A specimen prepared in this manner gave 
the following numbers :— 

2584 of substance gave 

3330 of CO, and 

0371 of 11,0. 


Theory. Exp. 
ee eee 108 35°53 B5°15 
OO  saeihaiec 4 1:31 1:59 
Senile 160 52°63 ca 
ee acnaansenas 32 10°53 an 

304 100°00 


The melting point of this substance is 183° C., and not 
174° C. as I previously gave it. It+fs,,however, not so definite 
as might be desired, as it gener ally’ home signs of fusion below 
183° C. 7 

a Dibromocoumarin is easily deco by boiling alcoholic 
or aqueous potassic hydrate, with formation of potassic bromide, 
and the potassic salt of a new acid. 

When suspended in cold alcoholic ammonia, « dibromocou- 
marin becomes of a pale yellow colour, and gradually dissolves 
- with formation of ammonic bromide; on standing a crystalline 
product is deposited. It is volatile when heated, and evolves 
ammonia when treated with potash. The resulting alkaline 
solution does not deposit any product when acidified. It is 
soluble in water and crystallises in beautiful white needles. 

The alcoholic solution upon evaporation yields a second 
crystalline body soluble in water. It cannot be volatilized 
without undergoing decomposition. A syrupy body is also 
produced. 

I hope to return to the examination of these products at a 
future period. 
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B Bromocoumarin. 


It will be remembered that the sodium derivative of the 
hydride of salicyl, when digested with acetic anhydride, yields 
ordinary coumarin. It therefore appeared to be of interest to 
treat the sodium compound of brominated hydride of salicyl in 
a similar manner, to see whether a brominated coumarin could 
be obtained. 

The hydride of sodium-bromosalicyl, when submitted to the 
action of acetic anhydride, rapidly changes colour and dissolves, 
the mixture becoming quite hot. After the reaction has mode- 
rated, the product is well boiled for ten or fifteen minutes, 
and then poured into water, in which it sinks as a heavy oil, 
acetate of sodium dissolving. On distilling this oil, acetic an- 
hydride and acetic acid first come over, then a quantity of oily 
product, which rapidly solidifies; the first half of this contains 
a large quantity of the hydride of bromosalicyl, the remaining 
portion, however, when crystallised from alcohol two or three 
times, yields colourless flat prisms, apparently rhombic. This 
substance gave the following numbers on analysis :— 


I, -5170 of substance gave 
‘9071 of CO,, and 
1036 of H,0. 
II. +3576 of substance gave 
#6276 of CO,, and 
‘0735 of H,O. 


The numbers give percentages agreeing with those required 
by the formula— 


C,H,Br0O,, 
as the following comparisons will show :— 
Theory. Experiment. 

; bi es H. 
Goce. 18 48-00 47°84 47°86 
a 5 2°22 2°22 2°28 
ee 35°56 — — 
is ial 14:22 -~ ~ 

225 100-00 


This substance is therefore monobromocoumarin. It is 
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moderately soluble in spirit, and when fused has an odour some- 
what similar to that ofcoumarin. It greatly differs in properties 
from the bromocoumarin previously described. Its melting 
point is 160° C., or 50 degrees higher, and when boiled with 
alcoholic or aqueous potassic hydrate it does not decompose 
with formation of potassic bromide, but simply dissolves like 
ordinary coumarin, I have therefore termed it 8 bromocou- 
marin. 


B Dibromocoumarin. 


On treating the hydride of sodium-dibromosalicyl with acetic 
anhydride in exactly the same manner as for the preparation of 
8 bromocoumarin, ‘a beautifully crystalline product is ob- 
tained. It gave the following numbers on analysis :— 


I. :3639 of substance gave— 
4714 of CO, and 
0463 of H,O 

II. 2020 of substance gave— 
2623 of CO, and 
0266 of H,O. 


These numbers give per centages agreeing with those re- 
quired by the formula— 


C,H,Br,0,, 
as will be seen by the following comparison :— 
Theory. Experiment. 

“OL IL. 
C, .... 10 35°53 35°33 35°41 
eee 4 1°31 1°41 1°46 
Br,.... 160 52°63 -_— — 
| 32 10°53 — — 

304 100-00 


The substance is therefore dibromocoumarin. It is rather 
difficultly soluble in alcohol. It crystallises in short hard 
needles. It is not the same body as that obtained by acting on 
coumarin with bromine and iodine. It melts at 176° C., and is 
not decomposed by boiling with a solution of potassic hydrate. 
I have, therefore, designated it as 8 dibromocoumarin. 
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Dichloride of Coumarin. 


A solution of coumarin in chloroform absorbs chlorine gas, 
very minute quantities of hydrochloric acid being formed. On 
allowing the solution to evaporate spontaneously after the 
chlorine has been passed through it for an hour or two, a 
syrupy product is obtained very like new honey. This is the 
dichloride of coumarin. I have not analysed it, as there is no 
way of judging of its purity; but from its products of decom- 
position, there can be no doubt that it possesses the formula— 

C,H,0,,Cl,. 

On keeping, it appears to decompose ; when heated, it gives 

off hydrochloric acid, and, on distillation, is converted into 


chlorocoumarin. With alcoholic potash it decomposes in the 
same way as the dibromide. 


a. Chlorocoumarin. 


When a mixture of one part of coumarin and three parts of 
pentachloride of phosphorus is heated in a retort placed in an 
oil-bath, the two bodies slowly react upon each other as the 
temperature rises, and when the oil has reached about 200°C., 
the product becomes .a dark brown liquid (at a few degrees 
higher it is converted into a carbonaceous mass); during this 
reaction a volatile liquid, consisting chiefly of terchloride of 
phosphorus distils over. The contents of the retort after 
treatment with water, become a pasty mass of crystals, which 
is first purified by distillation, and then by several crystallisations 
from alcohol. The substance gave the followimg numbers on 
analysis :— 

1. '-3904 of substance gave— 

8546 of CO, and 
1050 of H,O. 

II. -4006 of substance gave— 
8760 of CO, and 
1047 of H,O. 

III. :3364 of substance gave— 
2703 of AgCl. 


These numbers give percentages agreeing with those re- 
quired by the formula— 


C,H,C10,. 
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The following is a comparison of the theoretical and experi- 
mental numbers— 
Theory. Experiment. 

Pe ee II. Til. 
Cy...» 1080 5983 59°70 59°64 —_ 
Bis +000 5°0 2°77 2°98 2°90 
Cl.... 35:5 19°67 — — 19°88 
O,.... 0 198 ia - sss 


180°5 100°00 


From these results it is evident that the pentachloride of 
phosphorus has simply given up chlorine to the coumarin. It 
is very curious that if half the amount of pentachloride of 
phosphorus mentioned above be employed, the product of the 
reaction suddenly carbonizes, sometimes when the oil-bath is 
at a temperature as low as 150°C. I have had this happen 
twice, whereas with the eacess of pentachloride the product may 
be heated in an oil-bath standing at 200° C. 

Chlorocoumarin may be easily prepared by treating the 
dichloride of coumarin with alcoholic potash in exactly the 
same manner as described for the preparation of « bromocou- 
marin, the reaction being analogous— 


C,H,0,Cl, + KHO = C,H,ClO, + KCl + H,0. 


Dichloride of coumarin. Chlorocoumarin. 


Obtained by either of the above processes, this substance 
forms flat needles about half an inch long. It is moderately 
soluble in alcohol, and slightly so in hot water, from which it 
crystallises on cooling. 

It melts at 122°—123°C., and when heated emits an agree- 
able aromatic odour. When boiled with alcoholic potassic 
hydrate, it decomposes with formation of potassic chloride, and 
forms the same product as « bromocoumarin when treated in 
the same manner. 

From this description, « chlorocoumarin is evidently a sub- 
stance different from that obtained by Dr. Biisecke, his product 
is in fact the 8 chlorocoumarin corresponding to the 8 bromo- 
coumarin, and was obtained from the hydride of chlorosalicy]. 
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Tetrachlorocoumarin. 


Chlorine gas, when passed through a solution of coumarin 
and iodine in tetrachloride of carbon, is rapidly absorbed, 
hydrochloric acid being evolved; if the gas be passed for two or 
three hours, a quantity of a reddish body separates, on evaporat- 
ing the product so as to separate the tetrachloride of carbon, 
an oily residue is obtained, the red substance having fused with 
the impurities. 

On mixing this substance with alcohol, it soon becomes a 
white paste. This is then pressed in a small linen bag, when 
a white product is obtained, which is further purified by being 
several times crystallised from spirit. It gave the following 
numbers on analysis :— 

‘8877 of substance gave— 
5309 of CO, and 
0355 of H,O. 


These numbers give per centages approximating to those 
required by the formula— 


C,H,C1,0,, 
as will be seen from the following comparison :— 
Theory. Exp. 
Sere Pe 108 38°03 37°32 
rere 2 0°70 1:02 
| ee 142 50-00 = 
Qe esccvesess 32 11:27 — 
284 10000 


It is therefore a tetrachlorocoumarin. This substance melts 
at 144°—145°C. It is difficultly soluble in spirit from which it 
crystallises in small white needles. When heated with alcoholic 
potassic hydrate, it decomposes, with formation of potassic 
chloride and the salt of a new acid not yet examined. 


Coumarilic Acid. 


I have already mentioned that « bromocoumarin when boiled 
with a solution of potassic hydrate decomposes, yielding potassic 
bromide and the salt of a new acid. To prepare this acid in a 
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pure state, I have found it best to proceed in the following 
manner: A quantity of pure « bromocoumarin is mixed with an 
excess of the ordinary solution of potassic hydrate. On heating 
this mixture, the bromocoumarin gradually dissolves, but on 
reaching the boiling-point, the solution rapidly becomes a pasty 
crystalline mass. Sufficient water is then added to dissolve 
this, and the boiling continued for about anhour. The solution 
on cooling, deposits the potassic salt of the new acid in small 
needles. If any quantity of this salt remains in the mother- 
liquor, the addition of potassic hydrate will precipitate it. The 
crystalline salt thus obtained is collected upon a linen filter and 
well pressed, to remove as much of the alkaline-mother liquor as 
' possible. It is then-crystallised once or twice from alcohol and 
dried. 

To obtain the acid from this salt it is dissolved in water, and 
hydrochloric acid is added in excess. The new acid is then 
thrown down as a snow white crystalline precipitate, which is 
purified first by washing with water on a filter, and then by 
crystallisation from boiling water. 

It gave the following numbers on analysis :— 


I. -2112 of substance gave— 
*5146 of CO, and 
0734 of H,O. 
II. 2561 of substance gave— 
*6266 of CO, and 
0846 of H,0. 


These percentages give numbers agreeing with those re- 
quired by the formula— 


C,H,9;, 
as the following comparison will show :—- 
Theory. Experiment. 

c eae 3 IL. 
C, ..-< 108 66°67 66°45 66°72 
|: re 6 3°70 3°86 3°67 
uc. 29°63 — — 

162 100-00 


This acid, which I have proposed to call cowmarilic acid, melts 
at 192°—193°C. It distils without leaving any residue, but 
decomposes partially with formation of an oily body smelling 
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like naphthaline. When gently heated, it sublimes. The 
vapour is very suffocating. It is excessively soluble in alcohol, 
but difficultly so in chloroform and disulphide of carbon. It is 
moderately soluble in boiling water, from which it crystallises 
on cooling in beautiful long needles like benzvic or cinnamic 
acid. Its aqueous solution has a bitter taste. It is not 
decomposed when heated with potassic hydrate to 180°C. for 
an hour. 

a chlorocoumarin may be employed instead of « bromocou- 
marin in the preparation of this acid. It is monobasic. 

Ammonic Coumarilate-—This salt is easily obtained by dissolv- 
ing coumarilic acid in aqueous ammonia, and evaporating in 
vacuo over sulphuric acid. It is a beautiful salt, crystallising 
in flat prisms, radiating from a common centre. It is easily 
soluble in water. 

Sodic Coumarilate—Coumarilic acid dissolves in a solution of 
sodic carbonate with effervescence, forming a salt which crys- 
tallises in transparent rectangular tables. It is easily soluble 
in water. 

Potassic Coumarilate.—The preparation of this salt has already 
been given. It is difficultly soluble in cold alcohol, but 
moderately soluble in this menstruum when boiling; nearly 
insoluble in solutions of potassic hydrate of about 20 per cent. 
It crystallises in prisms half an inch long which break up into 
small plates. Its taste is bitter. A determination of the potas- 
sium in this salt gave the following numbers :— 


1781 of salt gave— 
0759 of K,SO, = 19:07 per cent. of potassium. 


The formula C,H,KO, requires 19°5 per cent. of potassium. 

Caleiec Coumarilate is thrown down as a precipitate on 
addition of calcic chloride to potassic coumarilate. It is crys- 
talline and difficultly soluble in water. és 

Barie Coumarilate is somewhat like the calcic compound. 

Argentic Coumarilate. —On adding argentic nitrate to a 
solution of potassic coumarilate, this salt is thrown down as a 
white curdy precipitate, slightly soluble in water. The follow- 
ing determinations were made of the silver in this salt :— 


I. ‘1118 of substance gave— 
0443 silver = 39°62 per cent. 
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II. 1608 of substance gave— 
0648 of silver = 40°29. 


The formula C,H,;AgO, requires 40°15. Analysis II was 
made from coumarilic acid prepared from « chlorocoumarin. 
1 from « bromocoumarin. 

Plumbie Coumarilate is a white curdy precipitate. 

Mercurous Cownarilate is also a white precipitate. 

Ferric Coumarilate is a pale brown precipitate. 


Bromocoumarilic Acid. 


This acid is produced in the same manner as coumarilic 
acid, but substituting « dibromocoumarin for « bromocoumarin. 
The acid is also purified by crystallisation from spirit and 
water instead of water. It gave, on analysis, the following 
numbers :— 

I. +2504 of substance gave— 
4109 of CO, and 
0489 of H,O. 
II. :3260 of substance gave— 
5357 of CO, and 
0658 of HO. 


These numbers give percentages agreeing with the formula— 
C,H, BrO,, 


as the following comparison will show: 


Theory. Experiment. 
¥ I. Il. 
| ee 44°81 44°75 44°82 
— ee 2-08 2-17 2-24 
Be...< 3319 © — — 
Ginn 19-92 - — 
241 100-00 


I therefore propose to call this acid bromocoumarilic acid; its 
formation may be expressed thus :— 


C,H,Br,0, + H,O = C,H,BrO, + HBr. 


Dibromocoumarin. Bromocoumarilic acid. 


Bromocoumarilic acid melts above 250°C. It crystallises 
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from a mixture of spirit and water in needles. It is very 
soluble in alcohol, and but little so in water. When heated to 
180° C. with potassic hydrate, it decomposes and becomes brown, 
potassic bromide being formed. It has a bitter taste, and is 
monobasic. 

Ammonic Bromocoumarilate is easily soluble in water, and 
crystallises in needles. 

Sodie Bromocoumarilate is easily soluble in water, but does 
not produce good crystals. 

Potassic Bromocoumarilate.—This salt is prepared like the 
corresponding coumarilate. It is easily soluble in water, but 
is almost wholly thrown down from its aqueous solution by 
strong solutions of potassic hydrate. It crystallises from 
alcohol in beautiful long needles. Determinations of the 
potassium in the salt gave the following numbers :— 


I. +3215 of substance gave— 

1026 of K,SO, = 14°30 per cent. of K. 
II. -1897 of substance gave— 

0600 of K,SO, = 14:17 per cent. of K. 


The formula C,H,BrKO, requires 14-00 per cent. of potassium. 

Barie Bromocoumarilate may be obtained by the addition of a 
solution of baric chloride to the above potassic salt as a crys- 
talline precipitate, difficultly soluble in water. 

Argentic Bromocoumarilate is a white precipitate. 

Plumbie Bromocoumarilate is a white precipitate. 


Sulphocoumarilic Acid. 


On digesting a mixture of about one part of coumarin and 
five parts of fuming sulphuric acid in the water-bath for an 
hour or two, the product will be found to dissolve perfectly 
in water. This, when diluted and neutralized with baric 
carbonate, yields, besides baric sulphate, a soluble salt which, 
when evaporated, crystallises in tufts of transparent prisms. 
This is rendered pure by recrystallisation trom water. To 
obtain the new acid from this salt, it is dissolved in water, 
and sulphuric acid added in exactly the quantity necessary to 
precipitate all the barium as sulphate. The solution is then 
filtered and evaporated, first over the water-bath and then in 
vacuo. In this way the acid is usually obtained in needies, 
easily soluble in water. It has not been burnt, but from the 


50 PERKIN ON SOME NEW 


analysis of its salts, its formula, when anhydrous, is C,H,0,S0,. 
Determinations of its water of crystallisation gave the following 


numbers :— ; 
I. 9330 of crystallised acid lost 


1305 of water at 100° C. = 13°99 per cent. 
II. :5635 of crystallised acid lost 
0783 of water at 100°C. = 13:9 per cent. 


In one experiment I obtained this acid in octahedra, which 
were very brilliant whilst in the mother-liquor, but became 
opaque as soon as exposed to the air. A determination of the 
water of crystallisation gave the following results :— 


3792 of substance lost 
0527 of water at 100°C. = 13°90 percent. 


This preparation when recrystallised, was deposited on the 
palm of needles. It is, therefore, probable that they originally 
crystallised with more water than is contained in the needles. 

These numbers correspond with those required by the 
formula— 


— ee ee 


C,H,0,80,2H,0, 


which theoretically contains 13°74 per cent. of H,O. The 
crystallised acid does not lose any more weight at 200° C. than 
at 100° C. 

This acid, which I propose to call sulphocoumarilic acid, 
possesses a strongly acid and bitter taste; it is very soluble 
in water, and may be evaporated to a thin syrup before it 
shows any signs of crystallisation. It is monobasic. When its 
salts are mixed with an excess of alkali, a yellow solution is 
obtained similar in appearance to that produced by dissolving 
coumarin in alkali. 

Ammonic Sulphocoumarilate—This salt is obtained by eva- 
porating a solution of the above acid, to which an excess of 
ammonia has been added. It crystallises in satiny needles, 
very soluble in water, and also soluble in alcohol. 

Sodie Sulphocoumarilate—On adding a solution of sodic carbo- 
nate to a solution of sulphocoumarilic acid, effervescence takes 
place, and on evaporating the resulting solution when neutral, 
beautiful crystals are obtained, very transparent and derived 
from the rhombic octahedron. It is easily soluble in water, 
but nearly insoluble in alcohol. 


ll 
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Potassic Sulphocoumarilate crystallises in flat prisms, easily 
soluble in water, insoluble or nearly so in alcohol. 

Barie Sulphocoumarilate—The preparation of this salt has 
already been given. It contains a considerable quantity of 
water of crystallisation, the crystals efflorescing rapidly in 
vacuo. 

The formula is— 


C,,H,,0,Ba"2S0,5H,0, 
as the following results will show :— 


I, 1:0232 of crystallised salt lost in vacuo— 
1067 of H,O = 10°43 per cent., and from vacuo 
to 180°C. 
*0279 = 2°90 per cent. 
II. :7420 of crystallised salt lost in vacuo— 
0777 of H,O = 10°50 per cent., and from vacuo 
to 180 
0198 = 2°66 per cent. 


These numbers show that this salt loses four molecules of 
water in vacuo, the fifth being given off entirely at 180°C. 


Theory. Experiment. 
ea _" 
eee 10°63 10°43 10°50 
5 MM connss 2°66 2°90 2°66 


Determinations of barium in the anhydrous salt gave the 
following numbers :— 


I. 2456 of substance gave— 
0969 of baric sulphate = 23°20 per cent. of barium. 

IT. 1192 of substance gave— 
‘0474 of baric sulphate = 23°38 per cent. of barium. 

III. -0994 of substance gave— 
‘0393 of baric sulphate = 23°25 per cent. of barium. 


The formula C,,H,,0,Ba”2SO, requires 23°34 per cent. of 
barium. 
Combustion of barium salt containing one molecule of water. 


I. +2911 of substance gave— 
3818 of CO,, and 
0570 of H,0. 
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II. -3850 of substance gave — 
5010 of CO,, and 
0787 of H,O. 


These give numbers agreeing with the formula— 
C,,H,,0,Ba"2S0,H,0, 


as the following comparisons will show :— 


Theory. Experiment. 

— ; L. I. 
Cygi.ss B16 35°70 35°77 35°70 
aa 1:98 2°17 1-98 
O,,..<. 196 29-09 i on 
Ba.... 137 22°65 —_ — 
Re 10°58 we — 

605 100-00 


Strontic Sulphocoumarilate—This salt is easily soluble in 
water, and crystallises very nicely. It contains water of 
crystallisation, becoming opaque at 100° C,, the last quantities 
of water not being expelled until a much higher temperature is 
used. 

A determination of the strontium in the anhydrous salt gave 
the following numbers :— 


1698 of substance gave— 
0574 of strontic sulphate = 16°15 per cent. strontium. 


The formula C,,H,,0,Sr”2S0, requiring 16°27 per cent. 

‘0769 of a second specimen, dried at about 110° C., gave 
0253 of strontic sulphate = 15°69 per cent. of strontium. 

The formula C,,H,,O,Sr’2S0,, H,O requiring 15°75 per 
cent. 
Disulphocoumarilie Acid. 


On heating a mixture of about eight parts of fuming sul- 
phuric acid and one part of coumarin to a temperature of 150° 
or 160° C. for an hour or two, the product contains two sulpho- 
acids, viz., sulphocoumarilic and disulphocoumarilic acids. On 
treating this with baric carbonate in the usual manner, the 
solution contains the barium salts of these two acids. To 
separate them the solution is evaporated to dryness, and treated 
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with warm water, which removes the baric sulphocouvmarilate, 
leaving the less soluble salt of the new acid behind. This is 
purified by crystallisation from boiling water, in which it is not 
very soluble. 

Thus obtained it is a white slightly crystalline product nearly 
insoluble in cold water. 

Dried at 100° C. it gave on analysis the following numbers :— 


*3258 of substance gave— 
‘1648 of baric sulphate = 29°76 per cent. of barium. 


The formula C,H,O,Ba”2S0,,H,O requires 29°85 per cent. of 
barium. 
Determinations of water of crystallisation— 


I. 1:4226 of salt dried at 100° C. lost 

0486 of H,O at 180° C. = 3°42 per cent. 
II. +5612 of salt dried at 100° C. lost 

0235 of H,O at 180° C. = 4°18 per cent. 


The above formula requires 3°92 per cent. 
Determination of barium in anhydrous salt— 


1904 of substance gave 
0994 of baric sulphate = 30°7 per cent. 


The formula C,H,O,Ba”2SO, requires 31°06 per cent. 

From what has been said of the bromine and chlorine deriva- 
tives of coumarin, it is evident that the bromine or chlorine 
introduced must be related to different carbon groups, according 
as the product belongs to what has been termed the « or B 
derivative. In the case of the latter it is evident that it is 
contained in the C, group, as these bodies are produced from the 
brominated hydride of salicyl; those employed in this _ paper 
being represeuted thus :— 


COH COH 
C,H,BrHO C,H,Br,HO. 
Hydride of bromosalicyl. Hydride of dibromosalicyl. 


The bromine in the bromocoumarin obtained from these bodies 
by means of acetic anhydride is not attacked by boiling with 
potash. 

In the alpha series the bromine or chlorine must be connected’ 
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with the carbon of what may perhaps be called the acetic 
residue. These are easily decomposed with caustic alkali. 

I have endeavoured to produce a bromocoumarin of this 
class by employing bromacetic anhydride instead of acetic an- 
hydride in the preparation of coumarin from the hydride of 
salicyl, but have not yet succeeded. 

In « dibromocoumarin one half of the bromine appears to be 
in union with the C, group, the other being connected with 
the acetic residue, as only one atom of bromine is removed by 
boiling with potassic hydrate. 

a Bromo- and chlorocoumarins, from their decomposition by 
caustic alkali, and production of coumarilic acid, would appear to 
to be bromide and chloride of an acid radical (coumaryl). If it 
were so, however, these substances should give with ammonia an 
amide, which would decompose on boiling with alkali, yielding 
ammonia and coumarilic acid; but although the substances are 
easily acted upon by ammonia, the product when boiled with 
potassic hydrate does not yield this acid. Itis therefore possible 
that coumarilic acid is not a true acid containing the group 
COHO, but is only coumarin with one of hydrogen replaced by 
hydroxyl, unless some molecular change takes place during its 
formation; and it is perhaps worth remarking that coumarin 
and its bromine, chlorine, and sulphuric derivatives give yellow 
solutions with caustic alkali, whereas coumarilic acid forms 
colourless ones ; this may perhaps point to a change in struc- 
ture. I hope, however, to replace the hydroxyl in coumarilic 

_acid by bromine, and see if the resulting compound is ordinary 
a bromocoumarin. 

Fittig and others consider coumarin as the anhydride or 
glycollide of oxycinnamic acid, and it appeared to me probable 
that if it were so it should yield with phosphoric chloride the 
chloride of chlorocinnamyl. I have not, however, as yet suc- 
ceeded in obtaining this body, chlorocoumarin being the 
principal product found. 

I must say that if coumarin be a glycollide it is a very ano- 
malous one in its properties, as it may be kept dissolved in 
caustic alkali for months without formation of any appreciable 
quantity of coumaric acid; neither does it form an amide when 
heated alone in gaseous ammonia, or in a sealed tube with 
alcoholic ammonia ; whereas salicylide, the glycollide of salicylic 
acid, is converted into a salicylate as quickly as it dissolves in 
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an alkali, and from the description given it would appear that 
it cannot exist in solution in alkali. 

Coumarilic acid differs in composition from coumaric acid by 
H,, and from melilotic and phloretic acids by H,, so that we have 
the following series :— 


C,H,O, coumarilic. 
C,H,O, coumaric. 
C,H,,0, melilotic and phloretic. 


These acids are, however, very different in properties; for 
example, phloretic and melilotic acids distil with formation of 
their anhydrides, and coumarilic acid distils with only partial de- 
composition, whereas the intermediate compound, coumaric acid, 
when heated, forms a brown resinous mass, and when distilled 
is entirely split up ; if coumarin were its anhydride, we should 
expect it to be produced, especially as it is very stable and easily 
volatilized. 

The following is a list of the new products described in this 


paper :— 


Dibromide of coumarin .......... C,H, 0,,Br,. 
Dichloride of coumarin ........ .» CO,H,O,Cl,. 

a. Bromocoumarin ............ ». C,H,BrO,. 

8. Bromocoumarin ............+. C,H, BrO,. 

a, Calorocoumarin .....066se000 C,H,Cl0,. 

B. Chlorocowmarin ......seeeeee C,H, ClO, (Bésecke). 
a. Dibromocoumarin ...........- C,H, Br,0,. 

8. Dibromocoumarin .......... -. C,H,Br,O,. 
Tetrachlorocoumarin ........-.4. C,H,C1,0,. 
Coumarilic acid ..:....cccccccses C,H,0,. 
Bromocoumarilic acid ...........: C,H, BrO, 
Sulphocoumarilic acid............ C,H,0,S0,. 
Disulphocoumarilic acid.......... C,H,0,2S80,. ° 
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V.—On the Action of Sulphurie Acid on the Natural Alkaloids, 


By Henry E. ARMSTRONG. 


THE experiments, the results of which are given in this paper, 
form part of a series commenced in conjunction with the late 
lamented Dr. Matthiessen. 

The action of sulphuric acid on the natural alkaloids was first 
made the subject of investigation by Arppe, who in 1845 
shortly described a body obtained from morphine, to which he 
gave the formula—4(C,,H,,N,O,) + 5SO;. Laurent and 
Gerhardt (Ann. Ch. Phys. [3] xxiv. 112) led by their 
researches on the Amides and Anilides to doubt the cor- 
rectness of this formula—which, if true, would imply that a 
reaction had taken place entirely without analogy—reinvesti- 
gated the matter further, including both morphine and narcotine 
in their experiments. From the results obtained, they con- 
sidered the composition of the bodies which they succeeded in 
preparing, to be represented by the formule C,,H,,N,0,8 and 
C,,H,,N,0,,8, and termed them respectively sulphomorphide and 
sulphonarcotide, looking wpon them as derived from the neutral © 
sulphates of the bases by abstraction of the elements of 
2 mols. OH, : 


2C,,H,,NO,,H,SO, — 20H, = 20;,H,,NO,,SO,. 
2C,,H,,NO,,H,SO, — 20H, = 2C,,H,,NO,,S0,. 


They considered them, in fact, to be true amides, and as 
bearing the same relation to the neutral sulphates of the 
respective bases, as sulphamide and sulphanilide bear to the 
neutral sulphates of ammonia and aniline. They were unable 
also to separate a base from the narcotine compound by the 
action of potash, and this seems to have further strengthened 
them in their opinion as to its constitution. 

By the action of sulphuric acid on codeine, they obtained a 
body identical with it in composition, to which they gave the 
name of modified or amorphous codeine. 

The light thrown on the constitution of the organic bases by 
the researches of Dr. Matthiessen and others, rendered it 
highly improbable that the above-mentioned bodies were con- 
stituted as supposed by Laurent and Gerhardt, and even 
allowed a speculation as to their probable nature: for the dis- 
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covery of apomorphine at once seemed to point to the possi- 
bility of the morphine product being none other than the 
sulphate of that base, especially as the description of its pro- 
perties agreed moderately well with those characteristic of 
apomorphine. Their identity was proved by Drs. Matthiessen 
and Wright, who succeeded in isolating apomorphine from 
the product of the reaction of dilute sulphuric acid on morphine 
in sealed tubes at 100°. This rendered an analogous constitu- 
tion of the narcotine and codeine products probable, a surmise 
which has, however, not been confirmed by experiment. 

On heating narcotine with an excess of acid of the strength 
of equal volumes of ordinary concentrated sulphuric acid and 
water, in an open porcelain dish on a water-bath, it is observed 
that the colour of the mass gradually darkens, and that after a 
time, and almost suddenly, the whole becomes of a dark pink 
colour. It is then thrown into a considerable quantity of 
warm water, in which it entirely dissolves, and a slight excess 
of ammonia is added, which throws down the base as an amor- 
phous, almost white precipitate. This was brought on a filter 
and washed with warm water. It was found to be very easily 
soluble in alcohol, insoluble in carbonate of soda, readily soluble 
in potash, and when heated under water to cake together in . 
the form of a sticky semi-fluid mass. This behaviour at once 
suggested the probable nature of the base; for all the above 
properties agree with those exhibited by the first product of 
the action,on narcotine, viz. dimethylnornarcotine; and a 
further examination soon proved this to be really the case. 
The product was purified by solution in hydrochloric acid; 
addition of sodic carbonate in excess to remove any monome- 
thylnornarcotine, which is soluble in the latter reagent; redis- 
solution in hydrochloric acid ; and addition of potash in excess, 
which dissolves dimethylnornarcotine, leaving any nornarcotine 
or narcotine undissolved. The alkaline solution was then 
neutralised with hydrochloric acid, and ammonia was added ; 
the base so obtained and dissolved in hydrochloric acid, preci- 
pitated by sodic carbonate, was extracted with ether; the ether 
shaken up with hydrochloric acid; the hydrochloric acid solu- 
tion precipitated with ammonia; and the base after washing 
dried at 100° and analysed. 

1, -4917 grm. gave 2332 grm. OH, and 1:1397 grm. CO,,. 
2. °366 grm. gave ‘1724 grm. OH, and ‘8455 grm. CO,. 


58 ARMSTRONG ON THE ACTION OF SULPHURIC ACID 


Calculated. Found. 
I. II. 
WD. ees 252 63:16 632 631 
ee 21 5°26 a2 0°24 
eee 14 3°51 — —— 
O 112 28°07 _— —_— 


C,,H,,NO, 399 — 100-00 


The above analyses prove beyond doubt the identity of the 
base with dimethylnornarcotine. 

The conversion of the narcotine was perfect, and if the 
reaction was arrested immediately on the appearance of the 
pink colour throughout the whole mass, an almost pure product 
was obtained, as is shown by the following analysis of the crude 
product obtained by directly precipitating the base with 
ammonia and washing with warm water :— 

54 grm. gave ‘265 grm. OH, and 1:247 grm. CO,; whence 
C = 63:0 per cent., H = 5:4 per cent. 

The reaction has therefore taken place according to the 
equation :— 


C,,H,,NO, + H,SO, = C,,H,,NO, + CH,HSO,. 


The methylsulphovinic acid formed is again decomposed 
into sulphuric acid and methyl alcohol: for on adding baric 
carbonate in excess, filtering and evaporating to dryness, no 
baryta salt was obtained. 

For the complete conversion of 50 grms. narcotine, I have 
found it necessary to heat between two and three hours. If 
the heating be continued beyond the above-mentioned point, 
a second atom of methyl can be removed, and probably a third ; 
but a very impure product is obtained, sulphurous anhydride 
is given off, and partial carbonisation takes place. 

By the analysis of a crude product obtained by further heat- 
ing, &c., the following results were obtained :— 

‘4125 grm. gave ‘1945 grm. OH, and -937 grm. CO,; there- 
fore C = 61°9 per cent.; H = 52 per cent. 

It is probable that the substance analysed by Laurent 
and Gerhardt was a mixture of the sulphates of di- and 
mono-methylnornarcotine. That they should have been led 
to consider it an amide and not the sulphate of a base, evi- 
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dently arises from the fact that dimethylnornarcotine is soluble 
in potash, and that on the addition of an acid, the respective 
salt is precipitated and only dissolved again on addition of a 
large quantity of water. On treating their product with nitric 
acid, they obtained a yellow substance soluble in ammonia, 
and of course were able to detect sulphuric acid in the solu- 
tion, whereas if the pure substance prepared as above is 
similarly treated, the yellow body is obtained, which is per- 
haps a nitro substitution product, but not a trace of sulphuric 


’ acid can be detected. 


On treating codeine in a similar manner, and heating until the 
precipitate produced by sodic carbonate did not visibly increase; 
then dissolving the product in water, precipitating with 
sodic carbonate, redissolving in hydrochloric acid, and repre- 
cipitating with sodic carbonate, which operation was twice re- 
peated in order to remove any codeine,—then extracting with 
ether and shaking up the ether with concentrated hydrochloric 
acid, a crystalline hydrochlorate was obtained, which, on 
analysis, gave numbers agreeing very well with those calcu- 
lated for hydrochlorate of codeine. 

I. +517 grm. gave °309 grm. OH, + 1:2162 grm. CO,. 
II. 5725 grm. _,, 3423 grm. OH, + 1°3558 grm. CO,. 
II. -2257 grm. ,, °0905 grm. AgCl. 


Calculated. Found. 
3 is rene, B® IL. Ill. 
Ci, ---- 216 64:38 6415 6458 — 
nus ae 6-26 664 664 — 
NO,.... 62 ne * a aie 
«ce SS 10°5 _ -— 10°4 


A platinum salt was prepared and analysed with like result. 
°552 grm. gave °1067 Pt = 19°32 per cent. Pt. ,. 


2C,,H,,NO,HCI,PtCl, requires 19°5 per cent. 


The first product of the action of sulphuric acid on codeine 
is therefore a body isomeric therewith. Its properties are as 
follows:—The base falls down as a snow-white, amorphous 
precipitate on the addition of sodic carbonate. (Codeine is only 
precipitated after some time from concentrated solutions and 
always crystalline.) The hydrochlorate crystallises in groups 


60 ARMSTRONG ON THE ACTION OF SULPHURIC ACID, ETC. 


of apparently hexagonal pyramids radiating from a common 

centre, and differs from the corresponding codeine hydrochlo- 
rate by losing both its molecules of water of crystallisation at 

100°, whereas the former loses only ? at 100°, the remaining } only 

being expelled at 120°. The platinum salt is quite amorphous 

and may be obtained anhydrous by drying at 100°, whereas the f 
platinum salt of codeine is crystalline, and does not lose the j 
whole of its water of crystallisation below 100°. The amor- 

phous platinum salt contains 1 mol. water of crystallisation, which 

it loses even by prolonged exposure over sulphuric acid. 
Gerhardt’s description of the base, &c., differs from mine, 
inasmuch as he says that not only the base, but all its salts are 
amorphous. 

By the further action of sulphuric acid I have evidence that 3 
first 1 mol. OH, is removed from 2 mols. of codeine, an inter- 
mediate compound between codeine and apocodeine being 
produced, a sort of anhydride in ‘fact; and then 1 mol. OH, 
from 1 mol. codeine; and I believe that by its further action 
on this apocodeine, apomorphine is formed, i.e., CH, is removed. | 
I am, however, not yet certain as to the exact conditions under : 
which the first of these changes takes place, and the products 
being amorphous, it is extremely difficult to obtain a satisfactory 
separation. 

With regard to morphine, I have as yet unfortunately not had 
sufficient quantities of material to work on to enable me to speak 
with certainty, but I think it probable that it is first converted 
into such an isomeric modification as codeine, and that also an 
intermediate compound exists between it and apomorphine, 
and derived by abstraction of OH, from 2 mols. of mor- 
phine. 

By the action of sulphuric acid on other bases I have ob- 
tained entirely negative results; neither strychnine nor papa- 
verine is in the least affected by it, even after many hours’ 
digestion. 

It will be interesting to extend the investigation to those 
alkaloids known to contain the methyl group, such as brucine 
and caffeine ; and with these I have already commenced experi- 
ments. 
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VI.—On an Alkaloid from Oinchona Bark hitherto Undescribed. 


By Davip Howarp. 


In experimenting upon impure crystallisations of quinine salts obtained 
from the mother-liquors of the manufacture of sulphate of quinine, I have 
occasionally been perplexed by an unusual loss in recrystallising, which 
the mechanically adhering mother-liquor did not seem to account for. 

A more careful examination of some of these substances, shows that 
the cause, in some cases at least, is the presence of an alkaloid hitherto 
undescribed, the extreme solubility of the salts of which, both dis- 
tinguishes it at once from the cinchona alkaloids already known, and 
renders it very difficult to separate from the uncrystallisable quinoidine. 

The most convenient method of obtaining it, is to purify the alkaloids 
contained in the mother-liquor from the recrystallisation of such impure 
products as I have mentioned, by solution in ether, and after evapora- 
tion of the ether to dissolve with oxalic acid in as small a quantity of 
water as possible, and allow it to crystallise. 

The oxalate thus obtained may be purified by recrystallisation from 
water, with addition of animal charcoal, but I have never been able to 
free it entirely from a yellow colour. 

The most satisfactory salt for analysis is the platino-chloride, which 
is prepared in the usual manner; it is almost insoluble in water or in 
cold hydrochloric acid, but soluble with difficulty in hot strong acid; it 
forms a crystalline powder by precipitation, and well defined crystals 
by solution in acid. 

The analysis shows that it is isomeric with the platino-chloride of 
quinine, but anhydrous, instead of containing one atom of water of 
crystallisation, given off at 120°, as does the salt of quinine. 

The ultimate analysis for which, as well as for the other combustions 
which I shall have to mention, I am indebted to the skill of Mr. Huxley 
and Mr. Gray, of the Royal College of Chemistry, gives the following 
results :— , 


C. H. - ee 
Experiment I...... 32°67 3°67 26°63 
- II .... 32°67 3°82 26°62 


_Gerhardt’s formula for the anhydrous platino-chloride of quinine, 
CoH yN2O2, 2HCl, P tCl, requires 


C 32°60 H 3°53 Pt 26°76. 


The salt taken for analysis was precipitated from a hot acid solution, 
and was a distinctly crystalline powder. 

The composition is the same whether it be precipitated cold in a 
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neutral solution, or crystallised from a strong acid solution, as the fol- 
lowing results will show :— 
Platino-chloride precipitated cold, Pt 26°50 
do . crystallised 26°62 


The oxalate, as I have before mentioned, though it is the most easily 

crystallised of the salts of this alkaloid, is unfortunately very difficult 
to purify entirely, and changes so readily under the influence of air, 
light, or heat, that I have been unable to obtain it colourless. When a 
dilute aqueous solution is concentrated by evaporation in a water-bath, 
the change of colour shows that decomposition has to a certain extent 
taken place, and on the addition of water, a brown resinoid matter 
separates from the solution. To find out if this was caused by im- 
purities or was a property of the salt itself, I decomposed the platino- 
chloride of known purity by several processes, but in each case the 
resulting oxalate had the same colour and the same tendency to decom- 
pose. Even when prepared from perfectly colourless solutions of the 
alkaloid in ether, I have still found the oxalate of a greenish-yellow 
hue, even before the application of heat; in fact, I am not sure that this 
colour may not be inherent in the salt itself. 
_ It is extremely soluble in water, the wet crystals melting at 100°, 
but much less so in cold water; insoluble in ether, but very soluble in 
alcohol, and to a less degree in amylic alcohol, from hot concentrated 
solutions in either of which menstrua, it crystallises freely on cooling. 
The water of crystallisation is partially given off in vacuo, and entirely 
at 100° after previous drying; if the salt is at once heated to 100° 
without previous exsiccation, it is apt to fuse. 

The combustion proved exceedingly difficult; the usual process with 
cupric oxide was found inadmissible, the oxalate assuming a dark brown 
colour as soon as it touched the oxide. The only practicable method is 
burning in oxygen gas, and even in this mode of analysis, the low 
temperature at which the substance partially decomposes, makes it 
difficult to accomplish successfully. It will be seen that the results, 
though agreeing very closely among themselves, differ considerably 
from the probable formula, showing plainly the difficulty of obtaining a 
pure product. 

The hydration and the oxalic acid point to the formula 
2(CaH»N2O0.),C2H,0, + 9aq., the numbers obtained being :— 

C. H. C.H.O,. HO at 100. H,O in vacuo. 
Theory .. 56°00 7°55 10°00 18:00 
Exp.I .. 57°57 8°64 10°07 17°98 14°23 
II.. 57°42 8°74 9°98 17°98 14:09 
» LIL. 57°74 9°14 10°08 17°89 14°02 
» IV. 57°85 8°79 10°23 17°72 13°82 
i — 10°19 17°98 — 
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The water lost by drying in vacuo agrees very closely with 7 atoms, 
viz., 14°00 per cent. 

The salt thus differs from oxalate of quinine by 3 atoms of water of 
crystallisation, the formula of the latter being 2(C2H»N2O,),C,H20,, 
+ 6aq. ' 

The properties of the other salts which I have examined are as 
follows :—The sulphate, tartrate, citrate, hydrochlorate, phosphate, and 
acetate are all exceedingly soluble in water ; on evaporation in vacuo 
they form semi-crystalline masses, impossible to obtain in a state fit for 
analysis. 

The hydrobromate and ferrocyanide obtained by double decomposi- 
tion form oily strata at the bottom of the solution, soluble in an 
additional quantity of water, but even on long standing they show no 
sign of crystallisation. 

The hydriodate also forms an oily stratum in strong solutions, but 
on standing it becomes semi-solid by the formation of crystals ; weaker 
solutions also deposit a small quantity of flocculent crystals, but in 
neither case can they be separated from the mother-liquor. 

The sulphocyanide, while also forming an oil when in concentrated 
solutions, crystallises from a somewhat larger quantity of water in long 
silky needles, almost white, very soluble, and readily decomposed by heat. 

The iodo-sulphate I have not as yet succeeded in forming. I much 
regret this, on account of the great importance of this salt in the cin- 
chona alkaloids, and further experiments are needed, either to form it 
or to prove its absence. 

The alkaloid itself, as obtained by precipitation from a solution of its 
salts by potash or soda, is a yellowish oil. I have not been able to 
obtain it pure in the solid state, for it will not bear heat without decom- 
position, and holds water too strongly to dry in vacuo. It is very 
soluble in alcohol, soluble to a large extent in ether, from which it 
separates as an oil when the ether is allowed to evaporate. It is a 
strong base; the salts are neutral to test-paper ; a small excess of the 
base strongly restores the colour of reddened litmus. Ammonia pre- 
cipitates its solutions but imperfectly, and, if we “ judge from this it 
is even a stronger base than quinine. 

Chlorine-water followed by ammonia, produces in solutions of its 
salts the green colour and precipitate of dalleiochin which distinguishes 
quinine and quinidine. Strong acids, even in the cold, produce a 
change of colour, and even when diluted with a considerable quantity 
of water; heat renders the action much more rapid. This coloration 
is strongest when nitric acid is used, an excess of which, with the aid 
of heat, will develope a strong yellow-green colour, even in a weak 
solution. In this reaction, as well as in the persistent colour of its 


salts, this alkaloid shows a curious resemblance to aricine. 
a 2 
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The yellow colour renders the examination of its optical properties 
difficult, but, as far as has been hitherto tried, it is inactive. I have 
not been able to recognize fluorescence in its solutions. 

Its taste is a peculiar bitter, very much less, both in intensity and 
permanence, than that of the other cinchona alkaloids. 

I have not been able to find out whether this alkaloid is contained in 
all the species of cinchona, or, if not, to which it belongs, for the diffi- 
culty of the crystallisation of the impure salts makes it a matter of 
uncertainty to obtain it. 

My uncle, Mr. J. E. Howard, when investigating the leaves of the 
Cinchona Succirubra, from India, found minute quantities of an alka- 
loid, soluble in ether, from which an alcoholic solution of oxalic 
acid precipitated it in a crystalline form; but the small quantities 
at his disposal prevented his examining it further than to show its 
analogy with quinine; his present conviction is that this substance is 
identical with the alkaloid I have been describing, and though the 
evidence is not yet sufficient to enable us to speak with certainty, it 
tends strongly to prove it. It seemed so desirable to settle this point, 
and to throw some light, if possible, on the order of formation, and 
possibly on the far more important and far more difficult question of 
the mode of formation of the alkaloids of the descending sap, that he 
has written to Mr. Broughton, and we hope shortly to receive a 
quantity of the leaves sufficient to enable us to investigate it. 


VII.—On the Origin of Nitrates in Potable Waters. 
By Cuak.es Ekin, Bath. 


I nave frequently been at a loss to account for the presence of con- 
siderable quantities of nitric acid in potable waters, where contamina- 
tion by sewage or manured land was out of the question. To give but 
one instance, there is a hill near Bath, capped by the Great Oolite, 
which has not a single house upon it, no drainage near it, and on whose 
scanty herbage browse only a few sheep, and yet the springs rising at 
the junction of the Oolite with the Fuller’s earth contain as much as °65 
grains of nitric acid per gallon. Here, then, after making all due allow- 
ance for the combined nitrogen contained in rain water, which, according 
to the observations of Lawes, Gilbert, and Way, amounts to ‘24 parts 
nitrogen in 1,000,000, there still remains the large proportion of eight 
to one to be accounted for. And this proportion will be still further 
increased if we consider that much of the nitric acid and ammonia 
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present in rain water must be absorbed by vegetation in its passage 
through the soil. 

It has, of course, long been known that water from artesian wells in 
the chalk contains nitrates which cannot possibly be referred to sewage 
or other impurity, but I am not aware that it has been suspected that 
other strata might also contain nitrates. It was to ascertain this in 
the absence, so far as I know, of any published experiment bearing on 
the subject, that the following experiments were made, and to ascer- 
tain, if possible, the origin of these nitrates which, according to 
Dr. Paul, in his comprehensive article on Water Analysis, in Watts’s 
Dictionary of Chemistry, has not yet been done. 

The rocks and fossils mentioned below were all most carefully col- 
lected by myself from situations where any accidental contamination 
seemed impossible, none of them having been exposed to the weather 
or to percolating impurity. 

The method I pursued was to powder the fossils roughly, and 
macerate them for a few days in perfectly pure distilled water; to pour 
off the clear supernatant liquid; add an equal quantity of solution of 
pure sodium hydrate (1 to 10); transfer to a retort; dissolve in the 
liquid a piece of thin sheet aluminium ; collect the ammonia by distilla- 
tion; and estimate it by Nessler’s test. 

The utmost care was used to insure the purity of the water and solu- 
tion of sodium hydrate, and perfectly negative results were obtained in 
each case by blank experiments. 

Proceeding in this way, I found that grey chalk marl contained 1°1 
part of combined nitrogen in 1,000,000 parts; Bath oolite, 1:3 parts; 
fossils from the Green-sand, 2°23 parts; fossils from the Lias, 3°6 parts; 
another sample of fossils from the Lias, 4 parts; fossils from the Fuller’s 
earth, nearly 3 parts; a sample of Inferior Oolite rock, 7-6 parts; and 
another sample of the same, 69 parts. The samples of Inferior Oolite 
rock were entirely made up of fossils, and although I had every reason 
to trust the results given by my first experiment, yet the quantity of 
nitrogen present was so high that I obtained the second sample from a 
different: locality, but it gave almost the same results. The high figure 
of combined nitrogen given by the Inferior Oolite ¢aused me to look at 
iny note-book, and I found that almost without exception the springs 
in this neighbourhood which I have examined, and which had perco- 
lated through the Inferior Oolite, rising at its junction with the Lias, 
contained a larger quantity of nitric: acid, varying from 1} grain to 
2 grains per gallon, than the springs rising at the junction of the Great 
Oolite with the Fuller’s earth, and this I attribute to the one stratum 
being so much more fossiliferous than the other. 

It is still the practice of many of our first analysts to look with great 
suspicion upon waters containing any appreciable amount of nitric acid, 


66 FRANKLAND ON THE DEVELOPMENT OF FUNGI 


but that this nitric acid is not necessarily due to the oxidation of excretal 
matter, I think the foregoing experiments sufficiently prove, and I ven- 
ture to think in consequence that the “ previous sewage contamination 
theory” ought to be considerably modified. 


VIII.—On the Development of Fungi in Potable Water. 
By E. Franxuanp, Ph.D., D.C.L., F.R.S. 


‘In June, 1870, Mr. Heisch communicated to the Chemical Society the 
results of some very interesting observations on the development of 
cellular and fungoid growths, in various waters to which a small 
quantity of crystalline sugar had been added. Having observed this 
phenomenon in water to which sewage was strongly suspected to have 
gained access, he procured water from various sewers, and after allow- 
ing the suspended matters to settle, six drops of each sample of clarified 
liquid were mixed with 10,000 grains of West Middlesex and New 
River water, and to 6 oz. of each sample, thus polluted, 10 grains of 
pure sugar were added, a like quantity being mixed with 6 oz. of the 
water without the sewage. All the samples were placed in stoppered 
bottles in a window where plenty of light could reach them. It was 
found that the water and sugar remained clear and sweet, as did 
also the water and sewage witkput sugar; but the mixtures of water 
sewage, and sugar became turbid, and on being submitted to microscopic 
examination, were found to contain small spherical cells with, in most 
cases, a very bright nucleus. After the lapse of some days, these cells 
gradually grouped themselves together in bunches something like 
grapes ; they next spread out into strings, with a wall surrounding and 
connecting the cells; the original cell-walls then seemed to break, and 
leave apparently tubular sort of threads branched together. Mr. Heisch 
then describes a number of other experiments which, taken together 
with the foregoing, led him to the conclusion, that the cells of these 
germs, when thus developed, are distinct evidence of sewage contami- 
nation, and that the germs producing these cells are not removed by 
filtration through the finest Swedish paper, neither are they destroyed 
by boiling for half-an-hour. 

These remarkable results excited in myself, and doubtless in other 
chemists occupied in the investigation of potable waters, the liveliest 
interest. In connection with the most generally accepted hypothesis of 
the cause of the spread of epidemic disease through the agency of water, 
there was here discovered a much nearer approach to the supposed 
morbific matter in such water, than had before been attained. Another 
parallel was apparently opened, from which one of the strongholds of 
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disease could be at least reconnoitred, if not actually attacked and 
vanquished. 

At the earliest possible moment I repeated and extended these ex- 
periments, and at the outset had the advantage of seeing in Mr. 
Heisch’s laboratory the cells and fungoid growth which he described 
in the paper already alluded to. At a subsequent stage of my inquiry, 
I was also much indebted to Mr. Bell of the Inland Revenue labora- 
tory, for information about, and specimens of, various fungoid growths, 
some of which are alluded to in his valuable paperon “ Fungi and Fer- 
mentation,” recently published in the Journal of the Chemical Society. 

My own experiments completely confirm Mr. Heisch’s observations, 
with two important exceptions, viz., that firstly, the fungoid growths 
are not peculiar to water contaminated with sewage; and, secondly, 
the germs from which they originate are present in all water, which 
has been, even momentarily, in contact with the air. Samples of water 
which, when mixed with the proportion of sugar which he recommends, 
remained clear and transparent for weeks, rapidly became turbid when 
a few drops of sewage were added to them; and the consecutive de- 
velopment of clusters of cells and threads occurred exactly as he 
describes. One drop of fresh urine in 10,000 grs. of water soon pro- 
a duced crowds of cells and, at a later period, mycelial threads. Samples 

: of effluent water from meadows irrigated with sewage, when mixed 

with sugar, presented perfectly similar phenomena, as did also samples 

of well water, yielding the following results on analysis: 


Results of Analysis expressed in parts per 100,000. 


1 
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’ : with 
hg Well, wl 18°50|1-200 | -126 | -110 0 217; +590] 2°20) 2°03 | 1°35 | 3°38 ae 
PCR eCe eee e reeset eee an 
bacteria, 
Vv 
yarn 55°88] 332 | -074 | -036 | -802| -906| 8000) 5°1026-66 | 8-34 | 35-00) )OTF. 


‘ 
s 
% 
2 


68 FRANKLAND ON THE DEVELOPMENT OF FUNGI 


Samples of water taken from the Thames above Streetley and below 
Reading, and from the Kennet below Reading, also gave, under the 
same conditions, fine mycelial growths. On the other hand, the water 
delivered by the eight London Water Companies gave, in but one or 
two cases, slight evidence of cellular or mycelial development, whilst 
the following samples exhibited, even after several weeks’ contact with 
sugar, no signs of the characteristic cells and fungi, nor indeed of any 


other organisms :— 


Results of Analysis expressed in parts per 100,000. 


3 g q Hardness. 

a |/2 {4 
b 3 £|3 
PS 3 s he 
SI . = | o, 
Ble] § | 2 | eg 

Description. g 3 £ @ 2 |&3 > 

3|/s/sefiaf/8.|/ 4/84 B | 4 : 
3 Q 2 | 2/88] 2/s6| ¢ £ = | 
as/a/e/2 |8lelz/2/2/)2]3 | 3 
S/B/ 2/8 |2e/2 28/2 /F | E/E 1g 
ae |é6/6 Z e |e Soilaela |e | & 


Deep chalk well water at 
Canterbury, softened by }| 11°94 
Clark’s PTOCESS ........000 

Cerney Springs, Thames} | 33.96) -052 | -016 | -001 | -282 | -299 | 2510 | 1°30 |22-76 | 3-88 |26-64 


see eeeeeeeessencereseees 


o 
i=) 
o 
cs 
© 
ee 


*438 | 3990 | 2°10 “69 | 4°17 | 4°86 | Clear. 


Hea 
Se i 53°92| -078 | -027| -004 | -057 | -og7 | 280 | 8-90 [10-37 |21-78 |32°15 | Clear. 
Well in chalk, 340 feet 
deep, furnishing Harrow | 100°88} 059 | 030 | °118 0 | *127 | 650 |16°30 |18°98 |25-42 |44°40 | Clear. 
water supply ..........00++ 
Water from bore hole in 
Bushey Meadows, neat 33°88} *027 | *006 | -006 | °314 | °325 | 2870 | 1°35 |23°77 | 3°77 |27°54 | Clear. 
Watford, 130 feet deep... 
Chalk well, 378 feet deep, 
eae ont 29°20} 052 | -024| © | -059| -083| 270 | 1-18 [21-91 | 3°51 [25-42 | Clear. 


510 feet above sea ...... 


Deep chalk well at Gal- 
lows Tree, near Reading, >| 23°30} ‘051 | °017 | *001 | °105 | °123 | 740 | 1°00 |16°41 | 2°73 {19°14 | Clear. 


259 feet above Thames 


Thus far my results were quite in harmony with those of Mr. 
Heisch, and in accordance with what might be anticipated from a 
knowledge of the sources of the waters and of their previous history 
as revealed by chemical analysis ; but I now encountered some reactions 
which at first puzzled me exceedingly. The first of these was the 
following :— 

During a visit to Mr. Hope’s new irrigation farm at Romford on 
the 25th of November last, I collected a sample of effluent water from 
one of the drain outfalls. This water consisted of the sewage of Rom- 
ford which had percolated to the tile drains through some four or five 
feet of loose gravelly soil. It was clear, but that it still contained a 
considerable proportion of unoxidized sewage was evident, from the 
following results which it yielded on analysis— 
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100,000 parts contained :— 


Total solid impurity in solution....... wee» 85°60 
Organic carbon........e0s0s: deems rereweoy ieee 
Organic nitrogen ........ 9» bese meed ciginene 233 
Ammonia ....... » dearest con yHeen denen 040 
> Nitrogen as nitrates and nitrites .......... 1:143 
Total combined nitrogen..........eeeeeeee 1°419 
| I iacuncmasivnn canbandintaainnietiaae 
| Temporary hardness........ee++eeeeeeeees 27°95 
Permanent ob i.cemepeien ny a ne 20°60 
i Total es s6ereeebtdudeerareials 48°55 


The proportion of organic carbon was three times, and that of 
organic nitrogen ten times as great as that found in unpolluted water, 
whilst the comparatively large proportion of ammonia showed that the 
oxidation of the organic matters was still incomplete. Nevertheless this 
water, when mixed with the proper proportion of sugar, and maintained 
at a temperature of about 70° Fahr. remained perfectly transparent for 
weeks. The result of the next experiment was still more remarkable. 

i Two samples of the Grand Junction Company’s water were mixed with 
7 sugar in the usual way; one of them was drawn from a foul uncovered 
| cistern over and within a water-closet; the other from a clean slate 
: cistern, in passing out of which the water filtered through some 30 or 
40 Ibs. of animal charcoal. The water from the foul cistern remained 
transparent for weeks, whilst that drawn from the clean cistern through 
i animal charcoal soon became turbid, and in three days had produced 
abundant fungoid growths. Remembering Mr. Heisch’s statement 
that filtration through well aired animal charcoal, is effectual in pre- 
venting these growths even in foul water, I now passed a rapid cur- 
rent of air through the filter for about 15 minutes, and then left it 
exposed to air for six hours. The result, however, was the same as 
before: Grand Junction water drawn through it, immediately after 
aération, behaved exactly as before when mixed with sugar. These 
experiments seemed to indicate that the presence of a phosphate was 
in some way connected with the production of the fungoid growths 
and other living organisms; for it is known that water dissolves traces 
of calcic phosphate from animal charcoal; and this supposition was 
strengthened, when it was found that the effluent water from the sewage 
farm at Romford contained no detectable trace of phosphoric acid, the 
plants and poor soil of this newly cultivated farm having doubtless re- 
moved all phosphates from the percolating sewage. The hypothesis of 
the dependence of the fungoid and other growths upon the presence of 
phosphates was further supported by the results of the following 

. experiments— 
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1. A sample of the Grand Junction Company’s water mixed with 
sugar, remained perfectly clear for twelve days; minute quantities of 
ammonic nitrate and phosphate were now added. Three days later it 
swarmed with very active vibrios and cells, with bright nuclei, subse- 
quently very luxuriant branched fungoid threads developed themselves, 
and the mixture emitted a strong ferment odour, which a few days later 
became horribly offensive. 

2. A sample of the Southwark Company’s water, mixed with sugar, 
remained for 19 days perfectly clear and transparent; small quantities 
of ammonic nitrate and phosphate were then added. In a few days it 
was crowded with vibrios and monads; and later, it was found to con- 
tain the characteristic mycelial fibres. 

3. The usual proportion of sugar was added to a sample of water 
which I collected at the Cerney Springs, near Cirencester; it remained 
clear for eight days, and was then mixed with traces of ammonic 
nitrate and sodic phosphate ; it continued turbid ever afterwards, and 
soon became filled with swarms of vibrios and fine branching tubular 
fungoid threads ; the water subsequently became brownish, and emitted 
a very offensive odour. 

These experiments show that potable waters which stand the sugar 
test perfectly, become entirely changed in their behaviour with this 
test, when they are mixed with traces of ammonic nitrate and sodic 
phosphate, and the following experiments prove that it is the phosphoric 
salt which alters their behaviour in this respect. 

4, A sample of the Lambeth Company’s water, after admixture with 
sugar, remained perfectly clear for 19 days; ammonic nitrate was then 
added ; after the lapse of several weeks the clearness of the sample 
had not been disturbed. 

5. Canterbury deep well water, softened by Clark’s process, remained 
perfectly clear during 23 days after admixture with sugar; traces of 
nitrate of ammonia were then added, but, after the lapse of two months 
it was still perfectly transparent and unchanged. 

6. A sample of the New River Company’s water, after being mixed 
with sugar, remained perfectly clear for 19 days; ammonic nitrate was 
then added, but, during a further period of 12 days, no change took 

lace. 
7. The water of the shallow well at Harrow, above alluded to (p. 68), 
was mixed with sugar, and remained perfectly clear during 29 days; 
one drop of a fresh solution of albumin was then added to about 1} 
ounce of it. In four days it became very turbid, and, under the micro- 
scope, showed splendid branched tubular fungoid threads filled with 
rounded cells, and closely resembling those developed in water with 
which sewage had been intentionally mixed. Cells with bright nuclei 


grouped together were seen in abundance, together with leptothrix | 
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filaments. The solution of albumin, used in this and other experi- 
ments, was made by breaking open a fresh egg and rapidly transferring 
the white to a bottle containing about 6 oz. of pure distilled water 
which had been previously boiled for an hour and a half. Analysis 
proved this solution to contain distinct traces of phosphoric acid. 

8. A sample of the Grand Junction Company’s water, softened by 
Clark’s process, was mixed with sugar, and remained clear during 19 
days; ammonic nitrate was then added, but no alteration occurred 
during the next six days. When, however, a few very minute fragments 
of fresh animal charcoal were put into the water, it soon became turbid, 
and exhibited, under the microscope, groups of cells with bright nuclei 
and magnificent mycelial threads. 

It is thus evident, that the addition of minute traces of a phosphate, 
either as sodic phosphate, white of egg, or animal charcoal, at once 
determines these fungoid growths in saccharine water, which before 
exhibited no tendency to develop them. 

An important question now presented itself Are the germs of these 
organisms necessarily contained only in the waters which develop 
fungoid growths, or are they present in the atmosphere? The answer 
to this question was given by the following experiment :— 

9. Small quantities of potassic chloride, ammonic nitrate, sodic 
phosphate, and sugar were dissolved in distilled water, previously 
boiled for many hours with caustic soda and potassic permanganate, 
and afterwards again distilled. Just before solution, the solid ingre- 
dients were strongly heated in a platinum spoon over the flame of a 
spirit lamp—the potassic chloride and sodic phosphate to redness, the 
ammonic nitrate until a considerable proportion had decomposed into 
nitrous oxide and water, and the sugar, until, after melting, it began to 
turn brown. This solution was placed in a stoppered bottle, as in all 
the previous experiments. After a few days’ exposure to a tempera- 
ture varying between 60° and 70° F., a magnificent mycelium of the 
characteristic description began to grow, and was soon followed by 
several others. Under the microscope the threads of this fungus were 
uniformly tubular, branched, with sparsely-distributed cells inside, and 
a few bulbs. There were also interspersed amongst the mycelium 
abundance of cells with bright nuclei, grouped together like bunches 
of grapes. The liquid was also. crowded with very minute moving 
organisms, probably monads. A specimen of real sewer fungus was 
examined side by side with this, and found to be very similar in ap- 
pearance, but more transparent and somewhat smaller. 

It is thus evident that the purest water which can be obtained, in 
contact with the air, yields splendid crops of this sewage mycelium if 
it be supplied with the necessary soil; and further, that the sugar and 
salts just named contain all the elements necessary for its development. 
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Of these elements phosphorus is essential, for in a solution made at 
the same time, exposed to the same conditions, and containing the same 
substances, minus the sodic phosphate, no trace of mycelium or of any 
other organism made its appearance during the nine weeks it was 
under observation. 

If it be true, then, that the germs of these fungoid and other organ- 
isms be usually present in the air, and that they develop in a saccharine 
solution only when the latter contains a phosphate, it obviously follows 
that waters which are unaffected by this sugar test ought to be in- 
capable of propagating sewer fungus when they are infected. This 
conclusion was completely verified on submitting it to the test of ex- 
periment. 

10. Harrow deep well water (see page 68) which had remained per- 
fectly clear for 24 days after admixture with sugar, was infected with 
washed sewer fungus, which I collected at Mr. Hope’s irrigation farm, 
at Romford. After the lapse of five days, during which time it was 
maintained at a temperature of between 60° and 70° F., no growth or 
turbidity had occurred. A single drop of solution of albumin was 
now added ; four days later the water had become very turbid, and 
numerous fungoid growths had commenced at the bottom of the bottle. 
These, examined by the microscope, showed mycelium threads not very 
well developed, also leptothrix, and abundance of grouped cells with 
bright nuclei. No vibrios were observed. Afterwards the fungoid 
growth became more abundant, but never so luxuriant as that ob- 
tained in Experiment No. 9, which surpassed all others. 

11. Water from the bore-hole in Bushey Meadows (see page 68) 
which, after the addition of sugar, had maintained its transparency 
during 24 days, was infected, as in the last experiment, with washed 
sewer fungus. No growth took place ; neither was the transparency of 
the water disturbed in the subsequent eight weeks, during which it was 
repeatedly and closely observed. 

It is thus evident that the presence of germs in a sample of water is 
insufficient in itself to produce Mr. Heisch’s reaction when sugar 
is added, and further, that a short (probably a momentary) contact 
with air is sufficient to impregnate any sample of water with the 
necessary germs, which develop, on the addition of sugar, only in the 
presence of a phosphate, The reaction is in fact an exceedingly deli- 
cate test for phosphoric acid. It would probably defy the powers of 
the most expert chemist to detect, in two ounces of water, the phos- 
phoric acid introduced by the addition of a single drop of a dilute 
solution of albumin, yet these atmospheric germs find it out, appro- 
priate it, and, by their growth, reveal its presence. As a ready means 
of discovering traces of phosphoric acid, this method will doubtless 
often commend itself to chemists; but I have considerable hopes that, 
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in a modified and extended form, it may be applied to the exploration 
of both air and water with far more valuable results. If the germ 
theory of disease be true, and it has of late received considerable 
experimental support, it is not improbable that the germ constituents 
of the air may undergo such a marked alteration during the prevalence 
of certain forms of epidemic disease, as to be recognisable in the 
growths which would ensue in such a fluid as that used in Experiment 
No. 9, or in a similar one to which some of the constituents of our 
ordinary food were added, such as albumin, milk, and juice of flesh. 
In order to expose these fluids with their contained germs to conditions 
as closely analogous as possible to those which obtain in the alimen- 
tary canal, they ought to be kept in the dark and maintained at blood- 
heat during incubation. 

I have made a few experiments in this direction, but it is obvious 
that laborious and long-continued observations will be necessary before 
the ordinary developmental phenomena of a healthy atmosphere can 
be distinguished from those of infected air, and I will therefore only 
describe one or two of the experiments by way of illustrating the mode 
of operating. The process is also obviously equally applicable to the 
4 testing of waters intentionally infected by the evacuations of patients 
» suffering from typhoid fever, cholera, scarlatina, and other diseases. 

12. A sample of water supplied to London presented, three weeks 

after admixture with sugar and exposure to a temperature ranging ) 
between 60° and 70° F., faint traces of fungoid growth. It was now | 
placed in a nearly dark chamber at a temperature of from 78° to 85° F. 
After ten hours the development of mycelium had greatly increased, but 
on raising the temperature to 88°—99° F. for fourteen hours, the 
fungoid threads nearly disappeared. Leptothrix fibres abounded, but 
no vibrios, bacteria, or moving organisms were seen. 

13. Effluent water from Barking sewage farm was mixed with sugar 
and exposed, as in Experiment No. 12, to a temperature of from 
78° to 85° F. for ten hours, at the end of which time it had become 
slightly turbid and a fungoid growth was observed. The temperature 
was then increased to 98° F. Five hours later it had become very 
turbid and the fungoid growth had augmented. After twenty-two hours’ 

. additional exposure to the same temperature the turbidity had con- 

siderably diminished and the fungoid growth had not progressed much, 

The microscope revealed long, slender, fragile, and jointed mycelium 

threads, very different from those which had developed in similar 

liquids at more moderate temperatures. There were also crowds of 

bacteria, vibrios, and other moving organisms. Even at the expira- 
tion of a further period of three days, during which time a nearly 

uniform temperature of 98° F. was maintained, the tage growth 

had not perceptibly increased, 
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14. Six drops of sewage and the usual proportion of sugar were 
added to about 14 oz. of Grand Junction Company’s water, and the 
mixture, which smelt very offensively, was exposed as before to a 
temperature varying from 78° to 85° F. At the end of ten hours no 
perceptible change had taken place. The water was now raised to 
blood heat (98° F.), and maintained at that temperature until the close 
of the experiment. At the end of five hours it had become turbid from 
the development of crowds of bacteria. Even after the lapse of thirty 
hours more, no vibrios or mycelium were perceptible; but after the 
expiration of three more days, abundant fine long non-branching tubular 
threads, with square cells enclosed, had developed. Some vibrios and 
cells with bright nuclei were also seen. 

From these and a number of other similar experiments, the conclu- 
sion was impressed upon me that the temperature of the body is favour- 
able for the production of bacteria, vibrios, and similar organisms, but 
unfavourable for fungoid growths. As already mentioned, however, 
these latter experiments will require to be greatly extended before any 
trustworthy conclusions can be drawn from them. It would be especi- 
ally interesting to make them with water which had been agitated with 
the air of the fever, &c., wards of hospitals. 

The following are the conclusions to which these experiments have 
led me :— 

1. Potable waters mixed with sewage, urine, albumin, and certain 
other matters, or brought into contact with animal charcoal, subse- 
quently develop fungoid growths and other organisms, when small 
quantities of sugar are dissolved in them and they are exposed to a 
summer temperature. 

2. The germs of these organisms are present in the atmosphere, 
and every water contains them after momentary contact with the 
air. 

3. The development of these germs cannot take place without the 
presence of phosphoric acid, or a phosphate, or phosphorus in some 
form of combination. Water, however much contaminated, if free 
from phosphorus, does not produce them. A German philosopher has 
said, ‘‘ ohne Phosphor kein Gedanke.”” The above experiments warrant 
the alteration of this dictum to ohne Phosphor gar kein Leben. 


Discussion. 


President: It certainly is striking that the absence of phosphorus 
should cause the observed deficiency in the fungoid development: but 
was phosphorus wholly absent ? does not the sugar which is purified 
by means of animal charcoal contain some ? 
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Prof. Frankland: The crystallisation of the sugar probably 
excludes any appreciable trace of phosphorus. 

Mr. Heisch: In one or two points Dr. Frankland’s observations 
are diametrically opposed to my own results. The one is that water 
cannot be deprived of its germs by filtration through animal charcoal. 
b Now my observations in this respect are not isolated ones, but I have 
now for about three years been investigating week after week water 
which passed through charcoal filters, and have never met with fungoid 
development in such water. The other point of difference between 
Dr. Frankliand’s experiments and my own is that, whereas he 
noticed the same kind of cells whether they were originated through 
white of egg or through sewage matter, I obtained in the two cases 


very distinct results. The sewage fungus is very small, perfectly eo 
spherical, and excessively transparent; it grows and decays rather ‘e 
rapidly ; in about six hours after addition of the sewage fluid to the « 
sugar solution the spherical cells, mostly in grape-like bunches, appear, $: 
which, after six more hours, have developed themselves into mycelia, r 
and a few hours later are broken up entirely. During the growth of as! 
these organisms the odour of butyric acid was clearly perceptible. oC 
Now, when white of egg was put into a sugar-solution, no smell of es 


butyric acid was emitted during the formation of the cells, which 
were somewhat larger and less transparent than those in the former | 
case. = 
Dr. Russell: The results of my experiments mostly coincide with Ds | 
those arrived at by Mr. Heisch. I happened also to submit to the 
sugar-test a sample of drainage water from Romford Farm, and ob- 
tained, like Dr. Frankland, a negative result. 
Mr. Bell: Perhaps the effluent water sample examined by Dr. Rus- 
sell was kept for some time. In that case it would purify itself and 
give no fungoid growth on addition of sugar. But if the samples of 
effluent waters are investigated very soon after they had been collected, 
they will yield fungi. Regarding Dr. Frankland’s statements, I can 
say that my experiments fully bear out what he said with respect to 
the indispensable presence of phosphates. I can also fully confirm his 
remarks as to the animal charcoal—it does not take away the germs 
from the water ; indeed I am inclined to believe that these germs live 
in the coal. I found burning to be the best means for purifying the 
charcoal. 
Dr. Voelcker: Mr. Bell’s remark as to the rapid change which 
sewage undergoes is quite correct. A jar of sewage left loosely covered 
for some months, had lost almost all its ammonia, whilst its nitric acid 
had increased. Since so much doubt is thrown on the efficiency of 
animal charcoal for purposes of water purification, I may mention that 
. iron-sponge would be an excellent substitute for charcoal filters. This 
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spongy iron is obtained by calcining with coal the residues from copper 
pyrites. 

Dr. Thudichum thonght that the whole fungus theory was nothing 
better than a vague and wild surmise. 

Mr. Warington: That water which had passed through iron-sponge 
does not yield fungi on addition of sugar may be due to the removal of 
the phosphoric acid which had been retained by the hydroxide of iron 
wherewith the sponge is covered. As to the experiments with charcoal 
I wish to observe that water filtering through fresh charcoal takes 
away from it some phosphates, but after the filter has been used for a 
time, this will no more be the case. This circumstance may perhaps 
explain the difference in the observations of Messrs. Frankland and 
Heisch. 

Dr. Dupré asked whether Dr. Frankland and Mr. Heisch had 
boiled their sugar-solutions before mixing them with the waters to 
be examined ? Whenever he (Dr. Dupré) did so, he obtained no 
fungi. 

Dr. Frankland replying [to Dr. Dupré]: My sugar-solutions 
were not boiled, but in Experiment No. 9 the water had been previously 
boiled for a long time, and the sugar and all the other substances 
heated to a much higher degree than that of boiling water, and I 
obtained more splendid fungi here than in any other case. [To Mr. 
Heisch.| The difference in our observations regarding animal 
charcoal appears to be satisfactorily explained by Mr. Warington’s 
observations. As to the two fungi, from sewage and from white of 
egg, I merely pronounced them to be similar to, but not identical with 
one another. I paid no particular attention to the emission of butyric 
smell. [To Mr. Bell.] I investigated the effluent water about 24 
hours after its collection. (Here Dr. Russell remarked that he had 
done the same.) [To Dr. Voelcker.] I have also found that sewage 
is apt to have its ammonia converted into nitric acid. 


IX.—On the Effects of Pressure on the Absorption of Gases by 
Charcoal. 


By Joun Hunter, M.A., F.C.S., F.R.S.E., Professor of Mathematics 
and .Natural Philosophy, University of King’s College, Windsor, 
, Nova Scotia. 
In the following memoir, I purpose giving the results of a few obser- 
vations on the effects of pressure on the quantity of a gas absorbed by 
cocoa-nut charcoal. . 
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The form of apparatus employed in order to obtain pressure in these 
experiments, presents the great advantage of being éasily taken to pieces, 
and when very high pressures are not required, I have found it to 
work admirably. Two strong copper plates 
(A A) are connected by means of three iron 
rods (T T T) firmly fastened to the lower, and 
passing through holes in the upper plate, where 
they are made secure by screws, and nuts (B). 
Each plate contains a groove in which is placed 
a leather washer, covered on the exposed sur- 
face with a mixture of white lead and grease. 
The ground ends of a thick glass cylinder are 
fitted against the leathers, and when the plates 
are screwed together, a strong joint is formed 
capable of resisting a pressure of about five or 
six atmospheres. The pressure is produced by 
first filling the glass cylinder quite full of water, 
and then introducing into it an iron screw (S), 
which works through leather packing. 

In performing an experiment, a vessel (V) 
containing mercury is placed on the lower 
plate. Two tubes are inverted in the mercury ; 
one partially filled with dry air, acts as a manometer; the other con- 
tains a fragment of charcoal and the gas under examination. The 
original volume of the gas is read off before introducing the charcoal 
into the tube, and after a sufficient time has elapsed, the amount of 
absorption is carefully determined. The glass cylinder is then placed 
over the tubes and the upper secured to the lower plate by means of 
the screws. The interior of the apparatus is now filled with water, and 
the pressure produced after the screw is measured by observing the 
volume of the air in the manometer tube. The corresponding diminu- 
tion in the volume of the gas in the absorption tube is also read off, and 
since we know the original volume of the latter, we can easily calculate 
what it ought to be at each increase of pressure, and the difference 
between the observed and calculated volumes gives the absorption. 

From the necessity of employing a comparatively small quantity of - 
the gas in each experiment, rarely more than 5 or 6 c.c., the differences 
corresponding to each increase of pressure are not so regular as I 
could have wished ; nevertheless, in comparing the results contained in 
the following tables it may be observed, first: that the amount of 
absorption increases with the pressure to which the gas is exposed ; 
and, secondly, the same change of pressure produces about the same 
amount of increase in the quantity of each gas absorbed. 

It is worthy of observation that if we compare the relative weights 
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of the absorbed gases in the following tables, we find that cocoa-nut 
charcoal absorbs a greater weight of cyanogen than of either ammonia 
or carbonic anhydride. 
In the tables of absorptions :— 
V = the volume of gas absorbed by one volume of cocoa-nut 
charcoal at 0° C. and the corresponding pressure. 
P = the pressure in millemetres to which the gas is exposed. 


Ammonia. 
First Series. Second Series. Third Series. 

V. Pp, V. P, V. P. 
170°4 760-0 170°7 760°0 165 °5 760 ‘0 
173°0 1102 ‘0 174°3 1104 °3 166 °4 850 °7 
176 °9 1170 °4 176 °0 1178 ‘0 173 °0 1380 °2 
178 °2 1367 °2 178 ‘2 1269 °2 176°9 1639 ‘8 
179 °5 1479°7 180 ‘8 1369 °5 

183 °5 1486 °5 
188 °7 1795 °1 
196 -7 2002 °6 
209 °8 2608 *5 
Fourth Series. Fifth Series. Sixth Series. 

V. P, V. P. V. Pp. 
170°6 760°0 174°2 760°0 172°7 760 °0 
171 °7 1013 °8 177°0 1278 *4 178-2 828 ‘5 
173 °0 1095 *9 182 °2 2407 *9 180 °8 950 °2 
176°9 1149 °1 183 °5 1024 °9 

184°8 1112 ‘9 
187 °3 1217 °3 
190°0 1343 °5 
194 °0 1498 °7 
197 °5 1693 ‘9 
201°9 1955 ‘9 
Carbonic Anhydride. 
First Series. Second Series. Third Series. 

Vv. P, V. P, V. P. 
78-2 760°0 61°7 760-0 711 760-0 
91:1 1009 °3 84°5 1480 °7 76°9 892 “4 
91°7 1073 ‘8 86 “0 1688 “1 "7-4 9629 
931 1333 °6 87-7 2397 -0 77°9 1045 °6 
96 °6 1450 °5 95-0 29108 78-4 1143 °7 

102 °1 3858 *2 80°0 1262 -2 
81°1 1408 -O0 
82°5 1594 °5 
88 °6 2143 °4 
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Carbonic Anhydride—continued. 
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Fourth Series. Fifth Series. 

Vv. P. V. P, 
69 °7 760°0 73 °2 760°0 
79°5 938 *6 84°0 927 °9 
80°5 1035 °6 85°5 1014 °6 
81°5 1155 °9 87°3 1100 ‘2 
82°0 1306 *4 91°6 1412 °8 
84°5 1503 °3 95 °5 1625 *6 
85-8 1778 *4 100 °4 1912 °9 
86°1 2190°3 108 °0 23241 

113 °0 2960 °2 
132 °4 3793 °2 
Cyanogen. 
First Series. Second Series. Third Series. 

V. P, V. Pp, V. P. 
103 °5 760°0 106 °7 760°0 106 °6 760 ‘0 
1068 $60°8 107 °7 1146 °8 114°1 1011 ‘2 
107 *7 1051 °1 103 *5 1510°6 115 ‘0 1143 °3 
109 “9 1159 °9 109 “0 1886 °3 117°1 1315 °1 
112°8 1293 “5 109 “9 2403 “1 118 °4 1880 *2 
114°5 1463 ‘0 
116°3 1681 ‘9 
129-2 1980°5 

Fourth Series. Fifth Series. Sixth Series. 

V. P, V. P. V. P. 
108 *2 760 ‘0 107 °5 760 °0 102 °5 760-0 
105 “1 1031 °3 107 °7 1169 6 103 “4 12123 
1068 1101 -2 110°3 1291 °2 104°7 1338 °4 
108 °5 1182 °5 112 0 1628 ‘8 106 “4 1493 “4 
110°3 1276-0 115-4 1873 “4 112-0 1942 °5 
111°3 1335 °5 121 ‘0 2204 °7 119°3 2286 '8 
112-2 1515 “4 1249 2678 *2 
113 ‘3 1865 ‘8 


80 WARINGTON ON THE SOLUBILITY OF BONE-ASH 


X.—On the Solubility of the Phosphates of Bone-Ash in Carbonic Water. 


By Rosert WaARINGTON. 


In the year 1866 I brought before the Society some results of an 
investigation into the solubility of tricalcic phosphate under various 
conditions which might be supposed to occur in soil.* The results 
described in that paper were obtained with pure salts artificially pre- 
pared. It was intended, in the next place, to examine the various 
natural mixtures which form the phosphates available for agriculture, 
and to ascertain their solubility under similar conditions. The investi- 
gation of this second part of the subject was commenced at the Royal 
Agricultural College during the spring of 1867, but was soon after- 
wards unavoidably relinquished. Having no prospect of completing 
the experiments, I desire to put on record the results then obtained. 
Two specimens of bone-ash were the phosphates examined—one, a 
commercial sample of unknown history and fair average quality, the 
other a sample of pure bone-ash from Rothamsted, kindly furnished 
by Mr. Lawes, representing the carcass bones of an entire ox. These 
specimens of bone-ash were analysed, with the following results :— 


Commercial Pure Ox 
Bone-ash. Bone-ash. 


Moisture and volatile matter ......... ‘ 6°70 1°86 
Siliceous matter ........cccccccccece 9°69 51 
EE 58 17 
BOD cccsvccss (bdneeeneedseedeer 43°37 52°46 
PRE, occ ccc gecccecccccccceccece 1:14 1:02 
Phosphoric aGid ......cccccccccens . 33°68 39°55 
Carbonic acid, alkalies, and other sub- 


stances undetermined .............. 484 4°43 


100-00 100-00 


A preliminary experiment was made with the commercial bone-ash. 
An unknown quantityt was treated with water, and carbonic acid 
passed into the mixture, the end of the delivery-tube being so placed 
that the passage of the gas kept the bone-ash in suspension. After 
five days the solution was removed and analysed. The results were _ 
most unexpected. Ten thousand parts of the solution contained 
2°495 P,0;, a degree of solubility equal to that of gelatinous tricalcic 
phosphate in carbonic water. A large quantity of magnesia was also 


* Jour. Chem. Soc., 1866, vol. iv, p. 296. 
+ In this case the bone-ash was well washed with hot water before the experi- 
ment commenced. This was not done in the subsequent experiments. 
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present, more than sufficient to convert all the phosphoric acid into 
pyrophosphate. 

From this first trial it appeared very probable that a part of the 
phosphoric acid in bone-ash existed in a comparatively soluble form, 
since it was most unlikely that the high degree of solubility just men- 
tioned would be sustained during successive treatments with carbonic 
water. In order, therefore, to ascertain the permanent solubility of the 
phosphates of bone-ash, 400 grains of the commercial bone-ash were 
placed in a pint bottle, and subjected to repeated treatment with water 
and carbonic acid, each solution of bone-ash being removed by decan- 
tation, and analysed, while the residue was subjected afresh to the 
process of solution, the intention being to continue this mode of pro- 
ceeding until the amount of phosphoric acid removed ceased to vary. 
A similar series of solutions was made with the pure bone-ash; but it 
having been found that the solubility decreased very slowly in the 
earlier series of experiments, only 300 grains of this bone-ash were 
operated on. In every case the carbonic water remained in contact for 
three or more days, during which gas-was passed for 16 to 24 hours. 
The results obtained are shown in the following tables :— 


I. Haperiments on the Solubility of Commercial Bone-ash. 


Found in 10,000 parts of each solution. a. A a 
for 100 
| originally 
Number ; | | | present 
ts) s. If. | W.|1V. | V. | VI. | VII. | VII) 1X.) X. | XI, | XII. |XIII./XIV.| Xv. in ihe 
solution. | | | | Bone-ash 
P2050... 2-353|1-473/1 °159/1 -073|1-000| 9701 -288)1 -173|1-110]1-026| -909| Not | -779|-831*| °758| 11-35¢ 
CaO ......000 1 °918|2 -226|1 -747/1 -547|1-419 1°279|1°789|1 °572|1-433|1 -329|1-163' ana-|1-009| .... | 951] 11°34t 
MgO ...... 1595) “B72 221) “Iie -070 “O79 ‘191| -073) -066) -070) "O53 lyzed) “040 ... | ... | 65°79 
{ 
II. Experiments on the Solubility of Pure Ox Bone-ash. 
Found in 10,000 parts of each solution. Total 
dissolved 
for 100 
originally 
Number present 
of I. II. III. | IV. Vv. VI. | VII. | VIII. in the 
solution. Bone-ash. 


P.O, ..../1°010| °634| *538 | *581 | -669 | -662 | -674 | -696* 4°19 
CaO......|1°376/1°188| °943 | -919 | ‘956.| ‘892 | ‘874]| .. 4 63+ 
MgO ....|2°382| °526/ 125 | ‘063 | 056 | -045/ 031] .. 96 *34+ 


* Determined with uranium. 
+ Where determinations were wanting, an estimate has been introduced in calcu- 


lating this number. 
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Between experiments VI and VII with commercial bone-ash, and 
between experiments IV and V with pure bone-ash, the undissolved 
phosphates were removed from the bottle and reduced to the finest 
powder obtainable. 

In the first series of experiments there is a gradual decline in the 
amount of phosphoric acid dissolved, and the figures give no evidence 
that the minimum solubility was reached even at the end of the series. 
The amount of phosphoric acid taken up by the first solution is about 
three times as great as that dissolved by the fifteenth treatment with 
carbonic water. The real difference between the primary and final 
solubility of the bone-ash phosphates was probably however far greater 
than this. For since it is shown by the experiments that only a small 
fraction of the phosphates possessed a high degree of solubility, it is 
clear that to obtain a saturated solution of these phosphates it was 
necessary that the quantity of bone-ash should bear a high relation to 
the volume of solvent, which in fact it did not. 

The magnesium salts in the bone-ash appear to be much more soluble 
than the calcium salts, as indeed was to be expected from previous 
researches. The large amount of magnesia taken up by the first 
solution is however very remarkable, 

The last column in the table shows that the carbonic water had, on 
the whole, removed phosphoric acid and lime in the same proportions 
as they existed in the bone-ash; and that about two-thirds of the 
magnesia had been dissolved for one-ninth of the phosphoric acid and 
lime. 

In the series of experiments with pure ox bone-ash, it is at once 
evident that the phosphate was of a much more uniform compo- 
sition than the commercial bone-ash used in the preceding trials. The 
amount of phosphoric acid taken up soon fell to a minimum, and 
remained very constant to the end of the experiment, though the 
amounts of lime and magnesia removed continued to diminish. 

Taking the mean of the last four trials as representing the perma- 
nent solubility of the phosphates of this bone-ash, we have a solubility 
of ‘675 P.O; in 10,000 of carbonic water.* Or, reckoning the phos- 
phoric acid as tricalcic phosphate, for the sake of comparison with 
other results, the solubility is 1 of phosphate of calcium in 6788 of 
carbonic water. 

The table shows that the primary solubility of the phosphates was 
much less in the case of the pure bone-ash than in the case of the com- 
mercial sample. The difference is doubtless in part owing to the 
smaller quantity of the pure bone-ash operated upon, the bulk of fluid 

* It will be observed that the permanent solubility here obtained is quite near to 


the last solubility in the preceding series. It seems probable, therefore, that the 
minimum solubility had been almost reached in the first series of experiments. 
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remaining the same in both cases. This fact, however, can explain 
but a small part of the difference, which must be mainly due to the 
more uniform character of the pure bone-ash. On comparing the 
analyses of the two bone-ashes already quoted, the only marked differ- 
ence which appears is the far larger amount of siliceous matter in the 
commercial sample. It seems likely that in the process of calcination 
the sand had to some extent attacked the phosphate of calcium, pro- 
ducing silicate of calcium, and leaving phosphates less basic than 
those constituting normal bone-ash. If this be the case, the greater 
primary solubility of the phosphates in the commercial bone-ash was 
owing to the presence of a small portion of comparatively acid phosphates. 

The high solubility of the magnesium salts is even more strikingly 
shown with the pure bone-ash than in the previous results. 

The whole effect produced by the carbonic water upon the pure 
bone-ash is shown by the table to have consisted in the removal of but 
a small quantity of the phosphoric acid and lime (the latter dissolved 
in somewhat larger proportion than the former), while nearly the 
whole of the magnesia was taken up. 

It is not supposed that the results of these detached experiments are 
of much importance to the agricultural chemist; it is, indeed, only 
from a comparison of the behaviour of different phosphatic materials 
that any valuable conclusions are to be expected. The results show 
however, unmistakably, the vast difference which may exist between 
the primary and permanent solubility of a complex body, and point to 
the necessity of operating by the method of successive solutions when- 
ever the permanent solubility is to be ascertained. This method, as 
far as I am aware, has been scarcely used, and the solubilities of 
natural phosphates and other bodies have been thought to be sufficiently 
determined by single or independent experiments. This plan, which 
is all that is required with pure salts, is quite inadmissible with com- 
plex bodies, and must frequently lead to very erroneous conclusions. 


Dr. Voelcker observed that the circumstance that at first greater 
quantities of phosphoric acid went into solution might be due to the 
presence of alkalis. Moreover, commercial bone-ash is prepared, not 
from pure bones, but from such as have been mixed with dried blood, 
&c., which of course would explain the greater amount of soluble 
phosphates. 

Mr. Gill remarked that in the analyses of commercial bone-ash—so 
called bone-saw-dust—he had mostly found the alkalis in the state of 
chlorides. 

Mr. Warington confirmed this statement. 
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XI.—On the Distillation and Boiling Point of Glycerin. 


By Tuomas Botas. 


It is well known that when glycerin, subjected to the ordinary atmo- 
spheric pressure, is heated so much as to cause ebullition, it is more or 
less rapidly decomposed; and that almost the whole of the glycerin 
operated on may be decomposed by repeated distillation. This decom- 
position may, however, be entirely prevented by a reduction of the 
pressure in the apparatus employed to 12—50 mm. 

The boiling-point of glycerin was determined by effecting the dis- 
tillation in a long-necked flask, having a supplementary neck attached 
at right angles to the principal one. In the principal neck the thermo- 
meter was fixed by the aid of a caoutchouc cork, while the smaller neck 
was connected in a similar manner with a two-necked receiver. The 
glycerin, together with a few fragments of tobacco-pipe (this latter 
being required to prevent the bumping which would otherwise occur), 
being placed in the retort-flask, the receiver was connected with a 
Sprengel’s mercurial pump and a manometer, the caoutchouc joints 
being made air-tight with glycerin in the usual way. Unless the 
glycerin distilled had been dehydrated by previous distillation in a 
vacuum, the first portion of the distillate consisted principally of water ; 
afterwards, when the glycerin in a pure state came over, the tempera- 
ture indicated by the thermometer was 179°5°C. At this time the ~ 
pressure on the liquid was 12°5 mm., a pressure nearly corresponding 
to the tension of aqueous vapour at the temperature of the receiver. 

A determination of the carbon and hydrogen in the glycerin distilled 
as above, was made, the oxidant employed being copper oxide, followed 
by oxygen gas. 

I. -4281 grm. substance gave 6102 grm. CO, and ‘3439 grm. H,0. 


Theory. Found. 
I. 
 eererTr ce 36 39°1 38°9 


se endasneene , 89 


92 100°0 


Under a pressure of 50 mm., glycerin distils, without change, at 
about 210° C. 

Glycerin dehydrated by distillation absorbs water from the atmo- 
sphere to the extent of about 50 per cent. of its weight. The amount 
absorbed is, as might be expected, very variable. 
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XITI.—On the Action of Heat on Silver Nitrite. 
By Epwarp Divers, M.D. 


Tae Handbooks give us no information on this subject. Péligot is, 
I believe, the only chemist who has written anything about it. In his 
well-known memoir on Hyponitric and Nitrous Acids,* he states that 
he tried to prepare nitrous anhydride by distilling silver nitrite, and 
that he obtained instead nitrosonitric anhydride, the nitrite being con- 
verted into nitrate by the first portions of the anhydride disengaged by 
the heat. Having need, for the purposes of another investigation, to 
be familiar with the action of heat on this salt, I examined it with the 
results now to be described. 

The products of this action consist principally of silver nitrate, 
reguline silver, and oxides of nitrogen. But the relative proportions 
of the quantities of these substances to each other, and, as a conse- 
quence of this, the composition also of the gaseous matter, vary con- 
siderably in different experiments. 

When silver nitrite is heated in a crucible or watch-glass over a 
lamp, its decomposition becomes first evident by its turning grey where 
in contact with the hot crucible, and by its giving off red fumes. The 
mass very soon enters into a state of semi-fusion and intumescence, 
and then becomes solid again and of a whitish-grey in some parts and 
greenish-yellow in others, red fumes still being produced, but much 
less copiously than during the intumescence. Lastly, on continuing 
the heat, the yellow portions of the mass slowly change to grey like 
the rest, with formation of a small quantity more of red fumes. Pro- 
longation of the heat beyond this point causes the glass or porcelain 
to be attacked; but as the entire greying of the mass has been found 
to be a sign that nothing, or almost nothing, remains but silver nitrate 
and free silver, it is here unnecessary to pursue beyond this point the 
changes which take place. 

As there is found to be a material difference in the loss of weight 
sustained in different experiments, it might naturally be supposed at 
first that this is due to a decomposition of the'silver nitrate formed ; 
but thatit is not so, is shown, firstly, by the fact that longer heating at 
about the same temperature causes very little more loss; secondly, that 
the temperature does not appear to be so high as that required for the 
free decomposition of silver nitrate; and, thirdly, that the loss sus- 
tained bears no direct relation to the degree of heat employed. 


* Sur l’acide hypoazotique et sur l’acide azoteux. Ann. de Chimie et de Phys. 


[3], vol. ii (1841), p. 58. 
I 
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When the nitrite in an open dish is heated in an oven at any tem- 
perature between about 85° on the one side and 140° C. on the other, 
it loses its sensible characters almost imperceptibly, becoming whitish- 
grey and non-crystalline, without fusion or any apparent change in 
bulk. 

The change which takes place in the nitrite, when it is heated in an 
open vessel in either of the above ways, does not generally differ very 
much in its results from that represented by the equation— 


3NO,Ag = N.O,; + Ag» + NO, Ag. 


as the following experiments show :— 

I. 1:005 grm. was moderately heated over the lamp in a crucible, 
so as to effect rapid decomposition. When this seemed complete, the 
lamp was removed. During the heating, a little metallic fume escaped 
along with the oxides of nitrogen. The lid of the crucible was raised 
once or twice during the heating, and again afterwards, and the red 
fumes allowed to disperse. The contents of the crucible were washed 
with water and the residue dried, weighed, and proved to be reguline 
silver by its losing only three-tenths of a milligramme on ignition. 
Before washing out, the residue weighed °849 grm., and after washing 
out and ignition, ‘426 grm. By deducting the reguline silver obtained 
from the total silver in the original salt, the soluble matter was shown 
to have contained a little unchanged nitrite. The ratio of the reguline 
silver to the volatile matter is nearly that of Ag. : N.O. 

II. 1:219 grm. of the nitrite was heated in an open watch-glass 
over the lamp till all the yellow portions of the mass had just become 
grey. The mass was weighed, washed out with water, dried and 
weighed again. It was then ignited, and found to have lost only half 
a milligramme by the operation. There was material loss by the -con- 
siderable spirting and throwing off of metallic fume which occurred 
during the intumescence, and, therefore, the silver in the matter after- 
wards dissolved out by water, was determined as chloride. The soluble 
matter contained a very little nitrite, as was shown by its action on 
potassium permanganate, imperfectly estimated by this reagent to be 
about ‘01 grm. 

Before washing out, the residue weighed 1:012 grm., and after 
washing out and ignition, ‘528 grm. The matter dissolved out by 
water gave ‘408 grm. silver chloride = 307 grm. silver. Deducting 
the total silver found in the residue after the application of heat from 
that in the nitrite used, the amount of loss by spirting, &c., was 
determined, and found = ‘027 grm. nitrite. In calculating the 
percentage relations of the products of the decomposition, this quantity, 
therefore, of nitrite was deducted from the quantity taken for the ex- 
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periment, and also from the loss caused by heat. The ratio of the 
reguline silver to the volatile matter is nearly that of Ag. : N2Os. 

In another experiment, just like the last, the gross loss by heat was 
in the same proportion to the nitrite used as in the last experiment. 
This experiment was not pursued further. 

IIT. -535 grm. of nitrite was heated in an oven for nearly forty 
hours at a temperature of about 98°, and was found, by repeated 
weighings, to be losing weight during all this time. It was then 
maintained for twelye hours longer at a temperature of 110°—125°, 
and lost only ‘0002 grm. more. The loss by heat = ‘080 grm. What 
was left was washed out with water, dried, and reweighed. The 
residue was not ignited, but other experiments to be described prove 
that it was metallic silver. It weighed ‘237 grm. The ratio of this 
residual silyer to the loss sustained by heat is closely that of 
Ag, : N,03. 

The silver nitrite employed for these experiments and the others 
recorded in this paper, was carefully prepared, and some of it ascer- 
tained to contain 70-06 per cent. silver, estimated as chloride. The 
theoretical quantity is 70°13. 

The percentage numbers for the preceding experiments, and those 
for the equation to which they are referred, are these :— 


Cale. I. =. IIT. 
Volatile ...... 16°45 15°5 1571 150 
Reguline silver 46°75 42°4 4403 442 
Soluble ...... 36°80 42°1 40°6 40°8 
100-00 


When, instead of employing an open crucible or dish for heating 
the nitrite over the lamp, a closely-covered one is used, so that the 
gaseous and fixed products of decomposition may be kept for a time 
in contact, the loss of weight experienced by the mass is less and the 


amount of nitrate formed is greater. 
The ultimate change effected in this way approaches, though not 


closely, to that expressed by the equation— 
2NO.Ag = NO + Ag + NO,Ag. 


The following experiments are adduced in support of this state- 


ment :— 
IV. ‘301 grm, was heated in a watch-glass covered by another. It 


gaye ‘040 grm. gases, and ‘261 grm. metallic silver, the rest being 
soluble. The ratio of the metallic silyer to the gaseous matter is about 
the mean of those of Ag: NO and Ag, : N.03. 


V. °768 grm. was heated in the same way, but not quite so fully, as 
12 
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in the last experiment. It gave ‘077 grm. gases, and ‘265 grm. metallic 
silver, the rest being soluble and found to contain some nitrite. The 
ratio of the silver to the gaseous matter is nearly that of Ag : NO. 

* VI. 1:022 grm. was heated till the watch-glass began to be acted 
on by the nitrate produced. The gases expelled = ‘118 grm. and the 
metallic silver left = °379 grm. The ratio of the silver to the gaseous 
matter approaches that of Ag : NO. 

VII. 1-218 grm. was heated in a covered watch-glass, immediately 
after the heating of the same weight of nitrite in an open watch-glass, 
in the experiment marked II, over the same gas flame, and at the 
same height from it; so that this experiment and Experiment II, are 
parallel ones, and serve to show strikingly the effects of covering the 
nitrite during heating. The process was also carried just to the same 
point, as regarded the appearance of the mass. The only difference 
was, that the glass being covered, less heat was lost by radiation, and 
the change was therefore sooner completed. As in the other case, the 
soluble matter contained a very little nitrite. The loss by heat, in- 
cluding a little metallic fume, = ‘151 grm., and the weight of the 
metallic silver = ‘468 grm. The ratio of the silver to the gaseous 
matter is nearly the mean of Ag : NO and Ag, : N20. 

For the sake of comparison, the percentage numbers of these experi- 
ments and those calculated for the equation to which they are referred, 
are added— 


Cale. IV. V. VI. VII. 

Volatile ........ 974 133 $100 116 #124 

Reguline silver.. 35°06 41°5 846 871- 3884 

Soluble .....6.. 5519 8452 554 513 492 
100°00 


The indication of these numbers is rendered more evident by com- 
paring them with those of -the first table. But more conclusive 
evidence can be brought forward that the effect of keeping the gases 
given off in contact with the undecomposed nitrite remaining is to 
cause nitric oxide alone to be lost. This has been obtained by so 
heating the nitrite in a vessel nearly closed, as to decompose it only 
very gradually. 

VIII. -4433 grm. of the nitrite was placed in a small tube, and the 
empty portion of the tube filled up by a glass rod barely small enough 
to be pushed into it. After 12 hours, at about 90°, it weighed 4431 
grm.; after 12 hours more, at 95°-99°, it weighed °4437 grm.; after 12 
hours more, at 115°—135°, -446 grm.; after 14 hours more, at about 
134°, it weighed °450° grm.; after again 14 hours, mostly at 136°, °453 
grm.; and after 14 hours more, when the heating was discontinued, 
4544 grm. There was, therefore, instead of a loss, a material gain in 
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weight = ‘V111 grm. Faintly reddish gas was first detected in the 
tube at 115°. At 134° the crystals began to shrink and fuse together, 
and this occurred first near the stopper of the tube, and only very 
slowly proceeded backwards to the end of the tube. It would not 
therefore be right to conclude that silver nitrite fuses at this tempera- 
ture, the fusion apparently taking place only in the nitrite after it had 
become mixed with nitrate. During the heating the mass scarcely 
altered in colour. The explanation of the gain in weight is, of course, 
evident. The nitrite decomposing and evolving nitric peroxide, or at 
any rate a nitrogen oxide, this becomes reduced to nitric oxide, if not 
already such, by oxidizing unchanged nitrite; the nitric gxide then 
serves as a carrier of atmospheric oxygen to the nitrite, as it is 
known to do to other substances. The extent to which atmospheric 
oxygen was thus fixed in the preceding experiment is more fully shown 
by the examination which was made of the contents of the tube. These 
were treated with water, and found to contain ‘0216 grm. of metallic 
silver, which, therefore, as nitrite, had been in combination with 0092 
grm. gaseous matter. This loss being balanced against the oxygen 
absorbed, its weight must evidently be added to the observed gain in 
weight, to obtain the actual amount of oxygen absorbed by the rest of 
the nitrite. The total oxygen absorbed is therefore equal to °0203 
grm. Of this, about ‘017 grm. must have been derived from the air, 
the rest coming from the decomposed nitrite, thus :— 


NO,.Ag = Ag + NO + O. 


I have calculated that not very much less than half the nitrite was 
converted into nitrate in this experiment. 

This experiment is sufficient to establish that hot nitrite reduces the 
higher oxides of nitrogen to nitric oxide, so that we have proof that the 
tendency under one set of circumstances is to convert nitrite into the 
ultimate products, metallic silver, nitric oxide, and silver nitrate, 
according to the equation already given. But it is quite clear that 
nitric oxide and the silver nitrate are secondary products of the action 
of heat. This can, however, be shown, in another way, to be undoubtedly 
the case, as in the following experiments. : 

TX. 2°098 grms. were heated in a dish in an oven for 72 hours, at a 
temperature of about 98°, in a moist atmosphere, obtained by keeping a 
dish of water in the oven. The loss in this experiment = ‘441 grm., 
and the residual mass, by washing out with water and re-ignition, 
yielded 1°157 grm. of silver. The soluble matter contained a little 
nitrite. 

X. 794 grm. was heated for about 95 hours in an atmosphere of 
steam, at a temperature rising from 98° to 140°. The residue weighed 
‘580 grm. This experiment was not pursued further. These two 
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experiments are sufficient to establish the fact that, under a given set 
of conditions, namely, free exposure in a moist atmosphere, silver nitrite 
tends to yield only metallic silver and nitrogen peroxide, thus :— 


NO.Ag = Ag + NO,, 


as the percentage numbers of the above experiments and those for this 
equation will show, when compared with those already given :— 


Cale. a II. 
Wolatilp...cicse 29°87 21°4 27°0 
re 70°13 stent a 
100°00 


The conclusion, then, from all these experiments is that, like other 
silver salts, the nitrite splits up, under the influence of heat, into 
metallic silver and the acid radical or its components, and that silver 
nitrate, nitric oxide, and perhaps nitrous anhydride, are formed only by 
secondary reactions. With regard to nitrous anhydride, the experi- 
ments which have been here given to prove that the gases evolved are 
either nitrous anhydride or its equivalent, furnish no proof that they 
actually include this body. 

On decomposing the nitrite by heat over the lamp until fusion and 
intumescence have just ceased, the mass is of a greenish-yellow, as I 
have already mentioned. If the mass be then washed with water, it 
will be found that though much of this coloured matter consists of, 
or contains nitrite, the colour of the mass is partly due to a small 
quantity of bright-yellow matter that is left after thorough washing 
along with the silver. This matter is unaffected by light, soluble in 
ammonia, insoluble in watcr, and decomposed by boiling in water. I 
have not examined it, but its probable composition is I think, indicated 
by some experiments of quite a different character from the present, an 
account of which, however, I am obliged to reserve for another paper, 
about to be published, on an essentially different subject. 

The fusion which occurs in the mass of heated nitrite so soon as it 
has undergone some oxidation, suggests that the nitrate formed com- 
bines with the nitrite to form a nitrite-nitrate, or hyponitrate. The 
point at which this fusion occurs is far below that at which silver 
nitrate fuses. In Experiment VIII the nitrate formed is calculated to 
have been in nearly the proportion of one atom to one atom of the 
undecomposed nitrit. [t is, therefore, not improbable that an unstable 
nitrito-nitrate exists. 


_ The President inquired in what way Dr. Divers had ascertained 
that the solid residue contained no argentic oxide ? 


- 


ee ee 
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Dr. Divers replied that the washed residue had the appearance of 
metallic silver, and that after weighing it he had subjected it to strong 
ignition and then weighed it again; there was only a difference of a 
few tenths of a mgm. between the two weighings. 

Dr. Odling asked what the evidences were for assuming the exist- 
ence of a silver nitrito-nitrate? The existence of such a compound 
would necessitate a modification of the views at present entertained on 
the constitution of salts. 

Dr. Divers said that his supposition rests on the circumstance that 
the nitrite began te fuse at about 134° after partial decomposition. 
Since the melting point of silver nitrate is much above that degree, he 
attributes it to a compound of the nitrite and the nitrate, having, like 
some alloys, a lower melting point than either of its components. But, 
on the whole, he considers the combination only a loose one. 

Dr. Odling observed that the circumstance which Dr. Divers had 
mentioned was only an instance of what occurred in some other cases 
of mixture of two salts, for it is well known that such mixtuzes fuse 
at some lower degree of temperature than either of the salts separately. 

Dr. Divers agreed with Dr. Odling that the evidence for the exist- 
ence of a nitrito-nitrate is but a slender one. In Experiment VIII, 
however, when complete fusion of the mass had taken place, the pro- 
portion of the nitrate formed to that of the nitrite left undecomposed 
was that of one atom to one atom. He himself, however, found it hard 
to admit the éxistence of a silver hyponitrate, silver being univalent. 
It stood differently with lead, which is a bivalent metal. 

Dr. Armstrong remarked, in support of the existence of the new 
salt, that Prof. Wislicenus had, in a recent publication, stated some 
reasons for viewing silver as a bivalent element. 

Dr. Mills asked what proof there was that the gs evolved in some 
of the experiments really was nitrous acid, and not a mixture of nitric 
oxide and oxygen ? 

Dr. Divers did not intend to insist upon the former view; he quite 
admitted the possibility of the gas being such a mixture, or one of 
nitric oxide and nitric peroxide. 


XIII.—Laboratory Notes on the Examination of Glucose-containing 
Sugars. 


By C. Haveuton GILL. 


Tuose engaged in the examination of low sugars and molasses, have 
frequently had to complain of obtaining quite unintelligible results. It 
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is well known that the solution of the sugary body is decolorised, and 
clarified by the addition of basic lead acetate, before submitting it to 
optical examination—but I find that the power of invert sugar to rotate 
a ray of polarised light, is so greatly altered by the presence of this 
reagent, that the results obtained by the so-called polarisation of syrups 
containing much invert sugar, are worthless when clarification has 
been effected in the ordinary way. 

The alteration of rotatory power of pure invert sugar by basic lead 
acetate, is shown by the following experiments :— 


15 ¢.c. of a solution of invert sugar 
made up to 50 c.c. by water 


15 c.c. of the same solution, cin} 


Observed witha Soleil’s 
saccharometer* in }read — 28°25 at 24° C. 


tube of 20 c.m. 
— 24°7 at 24° C. 


3) 


water, and 2 c.c. of saturated solu- 

tion of basic lead acetate to 50 c.c. 
15 c.c. of the same solution with 

basic acetate solution alone to + 57 at 25° C. 


50 c.c. 


”? 


These results have been confirmed by many other observations. 
The alteration producing this reversal of rotatory power, takes place 
only on the levulose of the liquid—the dextrose suffers no change of 


optical properties. 


A solution of pure dextrose prepared from invert sugar, and 
reading 60°3, made up to 2 vols. by strong solution of basic read 30°5. 
lead acetate. 
A solution of nearly pure levulose, prepared by Dubrunfait’s 
method, and reading — 44 at 20° C., made up to 2 vols. wr » + 6at 20°C. 
solution of basic lead acetate. 


The maximum alteration of rotatory power caused in this way, seems 
to be equal to that which would be caused by converting all the levu- 
lose into an equal weight of dextrose. 

This reaction also affords 4 means of detecting the levulose in 
presence of an excess of dextrose. 

The alteration of the rotatory power of levulose is not permanent. 
On removal of the lead or on acidifying the liquid, the original rotatory 
power is restored. The alteration is not due to the alkalinity of the 
lead solution, as regards alkalinity alone, for weak soda, or ammonia 
produces no such change, till it begins to decompose and destroy the 
sugar. Itis probable that a soluble lead compound of levulose possessed 
of dextro-rotatory power is formed. 

Now, when a sugar solution containing invert sugar is clarified by 
basic lead acetate, the invert sugar loses, in part or in whole, its levoro- 
tatory power, and the first direct reading is too high. When the liquid 
25°8 


* The readings of this instrument x a angular degrees. 
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is acidified and inverted by heat, the original invert sugar has its true . 
levorotatory power restored, and added to that of the invert sugar 
proceeding from the cane-sugar, thus producing a greater “ difference ” 
in the readings than that due to the cane-sugar alone, and consequently 
leading to too high a result. 

The remedy for this difficulty is to remove the lead, and acidify the 
liquid before making the first reading. For this purpose,I prefer to 
use a strong solution of sulphur dioxide, which possesses the advantages 
of removing the lead, and bleaching the liquid at the same time, while 
it is incapable of inverting cane-sugar in the cold,even in twenty-four 
hours. The decolorising effect is so great, that even the worst treacles 
give liquids of a pale straw colour when thus treated, and moreover, 
“inversion” can afterwards be performed without any fear of spoiling 
the colour; whereas, by the ordinary method, the liquid frequently 
becomes too red to allow of optical examination. 

Another error also arises from the use of the lead-salt as a clarifier 
for those sugar solutions in which glucose is to be estimated by the 
use of Fehling’s copper solution. The presence of lead here leads to 
2 result much too low since it also becomes partly reduced, and thereby 
necessitates the use of a greater volume of the saccharine solution, 
which is called on to reduce lead,as well as the known amount of 
copper. Sulphur dioxide serves to remove the lead, while excess of the 
reagent exerts no other action on the copper solution, than that of 
facilitating the subsidence of the cuprous oxide. 

As illustrating the extent of the error which may be introduced by 
the presence of lead, the following experiment, selected from many 
others, may be taken. 

Solutions of invert sugar of the same strength used in each case. 


Volume required to precipitate 
cuprous oxide from 10 c.c. 


of Fehling’s liquid. 
1, Free from foreign bodies ........ ove 10 c.c. 
2. Containing 10 per cent. of its whee of itetion of 17 cc 


basic lead acetate. . A er ney Ce ee ee 


To utilize these observations, the practical course of analysis of a low 
sugar or molasses, becomes 

Weigh off double normal quantity ; dissolve, treat with excess of basic 
acetate, and make up to 100 c.c.; filter; measure off 50 c.c. of filtrate ; 
make up to 100 c.c., by solution of sulphuric dioxide; and filter again. 
This solution will have the usual degree of concentration, and can be 
proceeded with, as if prepared in the ordinary manner from good sugar. 
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ABSTRACTS OF CHEMICAL PAPERS PUBLISHED IN 
BRITISH AND FOREIGN JOURNALS. 


Physical Chemistry. 


Researches on the Specific Heats, Densities, and Expansions of some 
Liquids. By C. Marienac.* 


Part I.—Speciric Hears. The specific heat of aqueous solutions is 
estimated as follows. A large sized mercurial thermometer, with a 
spirally coiled tube for a reservoir, is heated in an oven to a few 
degrees above the point required. On being taken out, it is brought 
near to the calorimeter, in which it is immersed the instant the 
mercury in the stem has fallen to the desired point. The calorimeter 
contains the liquid, the specific heat of which is to be estimated, 
and the quantity of liquid employed is regulated so that the intro- 
duction of the heated thermometer produces in every experiment 
sensibly the same elevation of temperature. Under like atmospheric 
conditions all exterior disturbing causes thus influence the temperature 
of the calorimeter to the same extent in every experiment, and have no 
influence on the result. All corrections may therefore be dispensed 
with. To ensure these like conditions the experiments performed on 
each solution are made to alternate with the parallel experiments on 
water, and are thus strictly comparable with these latter. The quan- 
tities of liquids used are inversely proportional to their specific heats. 
For saline solutions a silvered brass calorimeter is employed; for 
strongly acid liquids a thin glass vessel is substituted. 

The specific heat of more volatile liquids is estimated by enclosing 
them in a thin glass bulb containing a small, but sensitive thermometer, 
and employing this bulb, instead of the large mercurial thermometer, as 
the source of heat. In these cases the calorimeter, of course, always 
contains the same amount of water, and the quantity of liquid used in 
the bulb is so adjusted that it has always the same capacity for heat, 
and therefore produces the same elevation in the temperature of the 
calorimeter. The experiments, as in the previous case, being compara- 
tive, all corrections for loss by radiation, &c., are here also dispensed 
with. Different experiments, made by the foregoing methods, with one 
and the same liquid, give extremely concordant results. 

In what follows C stands for the molecular heat of the various liquids 
employed, » for the number of molecules of water to one molecule of 
the substance dissolved. 

Sulphuric acid, H,0.,80; + wAq.—The acid employed had been 
purified by distillation, and brought to the monohydrate by repeated 


* Phil. Mag. [4], xli, 134. 
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congelation. Experiments made by the first method lead to the follow- 
ing empirical formula for the calculation of C :— 
7262 


© = 18m + 8:58 + 3848 _ 2882 5 726 


n n* oD 


The formula is inapplicable to solutions containing less than 5 mole- 
cules of water. The specific heat of the monohydrate was found to be 
0°3315 for temperatures between 16° and 20°. Some experiments made 
by the second method, on mixtures with less than 5 molecules of water, 
gave the following results for the specific heat between 20° and 56° :—~ 

Specific heat. Molecular heat. 


PE: cocctdcercnccdceiee 0°3363 33 

With 1 molecule of water ........ 0°4411 512 
« © i ae). ahanmukeceeata 0°5056 76°8 
« & - -  ebbasene 0°5833 109°7 


These results agree well with those of the first series, and also confirm 
the curious fact established by Pfaund ler, that the first equivalent 
of water added to monohydrated sulphuric acid increases the molecular 
heat by a quantity precisely equal to that of the water added, while 
for every further dilution there is a considerable loss of molecular heat. 

Sodium sulphate, Na,O.SO; + » Aq.—Experiments on solutions 
with 50, 100, and 200 molecules of water respectively, lead to the 
following formula for C: 


O = 16n — 16°94 + 2% _ 9000 


iv W 
The formula becomes inaccurate in the case of weaker solutions. For 
solutions containing more than 200 molecules of water the specific heat 
is less than that of the water alone; the specific heat is always 
diminished by the addition of water. 
Na 
" 


Sodium-hydrogen sulphate, tt 0.850; + 2 Aq.—The empirical for- 


mula for C is 
90¢ —_ 
C = 18n +11°65 + 1292 _ 11500 
7 


b 7 


A comparison of the molecular heats of solutions of sulphate of sodium, 
bisulphate, and of sulphuric acid of corresponding strengths, shows that 
the molecular heat of bisulphate solutions is always above the mean of 
the molecular heats of the neutral sulphate and of sulphuric acid. The 
mixing of these two substances produces a lowering of temperature. 

Hydrochloric acid, HCl + 1 Aq.—In this case, C = 18n — 28°39 + 
140 _ 268 
mW 

The specific heat of hydrochloric acid solutions, even of the most 
concentrated, is always less than that of the water itself which they 
contain. 
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Sodium Ohloride, NaCl + n Aq.—The formula is C = 187 — 20°45 

481 2100 
+— - — >. 

nw n 

Addition of water to a solution of chloride of sodium always occasions 
a diminution of the molecular specific heat. A solution containing 
about 18 molecules of water has the same molecular heat as the water 
which it contains; in more dilute solutions the molecular heat is less 
than that of the water contained in them. 

Sugar, Cy2,H201 + » Aq.—The experiments lead to the conclusion 
that the molecular heat of sugar in the liquid state is 147, and its 
specific heat 0°430. The molecular heat of any solution of sugar will 
then be the sum of the molecular heats of the water and the sugar they 
contain. 

Solutions in Sulphide of Carbon. 


Specific heat of sulphide of carbon ........ 0°238 
Molecular heat.......... seneceee eee 18:1 


Solutions of the following substances in sulphide of carbon were 
examined, namely, sulphur, phosphorus, bromine, and iodine. The 
experiments show that the diminution of specific heat resulting from 
solution, or from dilution, is either not observable at all, or is slight 
(sulphur and phosphorus). The molecular heat of these solutions, 
above all, never becomes inferior to that of the solvent alone. 

_ General Observations—According to Kopp and Regnault, the 
molecular heat of a compound, and of an alloy, is always nearly equal 
to the sum of the molecular heats of its constituents. As regards 
aqueous solutions, it appears, however, that while solutions of sugar 
and ammonia are in conformity with Kopp and Regnault’s approxi- 
mate law, the molecular heat of mixtures of alcohol and water is 
always above the sum of the molecular heats of its constituents. In 
the case of most. saline solutions, on the other hand, a diminution 
of molecular heat takes place. 

If all solutions behaved in a similar manner, this anomaly might 
be simply due to the difference in physical condition between 
the solid and the liquid state; but as various solutions behave very 
differently, it must be due to a chemical cause. Thus we may 
assume that every change of temperature involves a change in the 
chemical constitution of the solution, such chemical work being either 
a source of absorption or of disengagement of heat. This, of necessity, 
augments or diminishes that which must be transmitted to the solution 
to change its temperature, and consequently the heat alters its appa- 
rent specific heat. Pfaundler, who has previously* expressed this 
same idea, has more recentlyt even proposed the study of the specific 

* J. pr. Chem., vol. ci, p. 507. + Zeitschr. f. Chemie [2], vi, p. 66. 
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heats of solutions and their elements as a means of determining the 
degree of dissociation produced in them by heat. 

It appears useful to enunciate or recall these theoretic ideas at the 
present time, even though it may be difficult to explain the opposite 
effects observed in mixtures of alcohol and of sulphuric acid with 
water, by this hypothesis of a change in the chemical constitution of 
the solution according to temperature. A. D. 


On the Spectra of Carbon. By W. Marsuatt Warts, D.Sc.* 


Tis paper is the sequel to one which appeared in the “ Philosophical 
Magazine,” for October, 1869. The author gives the readings of the 
lines obtained by passing the spark from an induction coil through 
carbonic acid or carbonic oxide, a Leyden jar being included in the 
circuit. These readings he converts into wave-lengths, by means of 
an interpolation curve, founded on the observation of twenty lines 


whose wave-lengths are given in An gstrom’s map. 
Ss. W. 


On the Examination of the Bessemer Flame with Colowred Glasses and 
with the Spectroscope. By J. M. SILLIMAyn.t 


Proressor SILLIMAN treats his subject under two headings—Ist, the 
examination of the Bessemer flame with coloured glasses; and, 2nd, 
with the spectroscope. The results of the first part are confirmatory, 
with slight variations, of Rowan’s observations. The author, in his 
experiments, used three coloured glasses, two light yellow, and one 
blue, through which the sunlight appeared of a deep purplish-blue tint. 
In the second part, after narrating the work done by Roscoe and 
Lielegg, the writer describes his own instrument, and the order 
observed in his work. The instrument is provided with a single 
equiangular prism and a reflected scale. In the course of his experi- 
ments he made the important observation that a movement of the eye 
before the eye-glass occasioned a similar movement of the lines of the 
spectrum along the scale, on which their position could be made to 
differ more than half a degree. To obviate it, however, the position of 
the eye before every reading was adjusted so as to bring the sodium 
line always on 50°. He has failed to find some of the lines given by 
Lielegg, but has detected others not given by him. The lines of 
which Professor Silliman gives readings are thirty-three in number :— 


Ist Period: 234, 35, 50, 135. 
2nd Period: 284, 35, 43, 44, 443, 454, 46, 472, 482, 50, 52, 58, 56, 
563, 614, 62, 624, 63, 65, 663, 673, 70, 72, 120, 135. 


* Phil. Mag. [4], xli, 12. + Phil. Mag. [4], xli, 1. 
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8rd Period: 234, 35, 43, 44, 444, 454, 46, 473, 484, 50, 514, 52, 53, 
56, 564, 57, 614, 62, 624, 63, 65, 664, 67, 673, 70, 72, 100, 102, 
103, 105, 108, 135. 


Amongst the dark bands the most intense were— 
44—46, 51—55, 56—58, 62—643, 

others at 
33—-344, 364, 374, 384, 40, 68, 72. 

The author discusses at some length the theory adopted by Wed- 
ding, that the absence of the spectrum at the beginning and end of the 
blow is due to the small quantities of the bodies volatilized, and inclines 
to consider that, in the case of the manganese spectrum, the lack of 
sufficient flame may accouut for its sudden disappearance at the termi- 
nation of a blow. In conclusion, the author suggests the use of more 
delicate instruments, and augurs much good to the science of spectrum 
analysis by careful observations of the Bessemer flame. Ss. W. 


On the Examination of the Bessemer Flame with Colowred Glasses, and 
with the Spectroscope. By J. SPEAR PARKER.* 


TxE combination of coloured glasses, used by Mr. Parker in his in- 
vestigation, consisted of one light cobalt-blue, and one amber coloured. 
He does not approve of a deep blue glass, as the flame under such cir- 
cumstances merely shows varying shades of crimson. With regard to 
the utility of using coloured glasses, the author considers that they are 
of advantage to the inexperienced, and tend to preserve the eyes, but 
that the skilled workman is able to detect the change with surprising 
accuracy with the naked eye. 

In his spectroscopic examination Mr. Parker made use of a direct 
vision instrument of five prisms. The spectrum obtained by him does 
not vary from that obtained by other investigators. The presence of 
an absorption-band is considered by him as merely owing to the effect 
of contrast. He thinks that the first group of green lines, and the 
prominent red group, cannot be referred to manganese. He has 
observed the most prominent bright lines, especially the two green 
groups, when the metal is poured out of the converter into the ingot- 
mould, a large flame appeaiing simultaneously. The writer thinks the 
spectrum in this case “is caused by the graphite, with which the moulds 
are lined to fill up any cracks or crevices. and thus facilitate their ready 
separation from the ingots, and must, therefore, be due to the combus- 
tion of carbon by the air carried down with the stream of metal at an 
intense white heat.’’+ Ss. W. 

* Chem. News, xxiii, 25. 

tT Observations on the two preceding papers have becn published by Dr. W. M. 
Watts (Chem. News, xxiii, 49). 
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On the Electromotive Force on Contact of Different Metals~ Byes. 
K. Epiunp.* Cr 
‘ 


Iv a previous paper the author has shown that if a voltaic currerit tra- © 


verses an electromotor in the same direction as the current produced. by 
the electromotor itself, an amount of heat is absorbed in the electromotor 
which is proportional to the electromotive force multiplied by the 
intensity of the current. If the current is in the opposite direction, a 
quantity of heat is produced which is proportional to the same product. 
For the same‘intensity of current, the quantities of heat absorbed or 
produced in yarious electromotors are, therefore, proportional to the 
electromotive forces. If then a current is traversing a conducting 
wire consisting of two different metals, there must be an alteration of 
temperature at the place of junction, because there exists at that place 
an electromotive force. Now experiment has shown that heating or 
cooling occurs at the place of contact between two metals when a 
voltaic current traverses it, and that this alteration of heat is, as theory 
requires, proportional to the intensity of the current. Hence the 
measurement of the quantities of heat absorbed or produced by the 
voltaic current gives a determination of the magnitude of the electro- 
motive forces produced by the contact of the metals. 

Now the quantities of heat produced by the passage of the current 
are of two sorts. Firstly, heat is produced owing to the voltaic resist- 
ance of the wire, in quantity proportional to the square of the intensity 
of the current; while, secondly, an amount of heat proportional to the 
intensity of the current, is either absorbed or produced at the point 
of contact of the two wires. 

Now let s be the intensity of the current and m and 7 two constants, 
then s*m will be the heating effect due to the voltaic resistance, and 
+ sn the heating or cooling due to the action at the point of contact of 
the two metals. Further, suppose the index to have moved A +a, 
divisions with the current passing in one direction, and A + a’ division 
with the current passing in the opposite directions. 

We shall have s*m + sn = A+ a 

vn = sn=Ata' 
and + 2sn = a— ca. 

The difference between the two stationary positions of the index, 
when the current passes in opposite directions, is thus a measure of the 
heat produced or absorbed at the point of contact of the two metals. 

Experiments made on this principle gave the following electromotive 
series: Bismuth, argentan (German silver), platinum, copper and iron, 
—-silver and zinc being undecided. The relative numerical values are :— 


' * Phil. Mag. [4), xli, 18. 
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Bismuth-copper ............. .-- 1413 

Argentan-copper ........... bocce Ee 
Platinum-copper .......+.+.+02- ~ rr 
Copper-iron ........... binewnewn 17°83 


Experiments were next undertaken in order to ascertain the thermo- 
electric relations of these combinations. The results, when calculated 
for a difference of temperature of 10° and a conductivity = 100, yielded 
the following deflections of the magnetometer :— 


Bismuth-copper, the deflection ...... o- 92°27 
Argentan-copper a ame 23°18 
Platinum-copper ’ -  soenndun 823 
Zinc-copper eo = Pemeoe 0°90 
Silver-copper i +. eeeewtes 0°63 
Copper-iron ne aensvous 2493 


The thermoelectric series of these metals is, therefore, the following : 
Bismuth, argentan, platinum, zinc, silver, copper and iron. In the 
former series the position of silver and zinc could not be determined, 
owing to the slight effect produced by their combination with copper ; 
the other metals are, however, in the same order in both series. If 
the numbers in both series be calculated so as to be equivalent for one 
of the combinations—copper-iron for example,—we obtain— 


Thermoelectric Electromotive 

series. series. 
Bismuth-copper...... 92°27 ; 197°6 
Argentan-copper .... 23°18 21°77 
Platinum-copper .... 8°23 10°30 
Zinc-copper ......+. 0°90 — 
Silver-copper........ 0°63 — 
Copper-iron ........ 24:93 24°93 


The combination bismuth-copper was once more examined in regard 
to its thermoelectric and electromotive forces; the results agreeing 
substantially with the above. It will thus be seen that, although the 
number for the combinations argentan-copper and platinum-copper are 
nearly equal in both series, yet, as shown by the combination bismuth- 
copper, the electromotive and thermoelectric forces are not proportional 
to one another. 

According to Seebeck, these metals have the following order in the 
electric tension series :—silver, platinum, copper, iron, bismuth, and 
zinc. There is thus no similarity between this series and the other 
two ; and hence it is highly probable that the electrical tension does not 
depend exclusively on the contact between the two metals, but on the 
layer of gas or water which is condensed on their surfaces. On the 
other hand, the metals which in contact with each other produce the 
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greatest electromotive force, also produce the most powerful thermo- 
electric current when the place of contact is heated; but these 
thermo-electrical currents are not in all combinations proportional to 


the corresponding electromotive forces. 
A. D. 


On some Hydro- and Thermo-electric Forces, reduced to the Siemens’ Unit 
Resistance and Weber’s Unit of Current. By T. KoHLRAUSCH and 


M. A. AMMANN.* 


THE electromotive forces are expressed according to Ohm’s law e = wi; 
where the resistance w is expressed in Siemens’s units, the intensity ¢ 
in the magnetic unit of Weber. The electromotive forces thus measured 
are given as Siemens- Weber. 

Hydro-electric circuits, measured by tangent compass— 

1. Grove’s element (sulphuric acid, 1°06 sp. gr. zinc freshly amal- 
gamated) = 19°98. Siemens-Weber. 

2. Daniell’s element (sulphuric acid and zinc, as above) = 11°71. 


Siemens- Weber. 
3. Copper-zinc element (sulphuric acid and zinc as above) = 10°82. 


Siemens- Weber. 

Thermo-electric circuits, measured by Poggendorff’s compensation 
method. The metals were hard-drawn wires of about 1 millim. diameter, 
one junction having a temperature of about 16° C., the other one of ¢° 
higher, the eloctromotive force e (in Siemens-Weber) is found. 

For German silver and copper— 

e = 0°0001549¢ + 0°000000291#. 


For copper and iron— 
e = 0°0000969¢ + 000000001497. 


For German silver and iron— 
e = 0°0002476¢ + 0°0000001962. 


The values of e thus caclulated agree very closely with those found by 
direct observation. A. D. 


“ Polarization of Metallic Surfaces in Aqueous Solutions, a new Method 
of obtaining Electricity from Mechanical Force, and certain relations 
between Electrostatic Induction, and the decomposition of Water.” By 
C. F. Variey.t 

Tue author describes an apparatus by which he obtains electric currents 

from polarized surfaces of mercury; by a mechanical arrangement he 

alters the relative amount of the polarized surfaces of the elements of 
* Phil. Mag. [4], xli, 157. 
+ Proc. Roy. Soc., xix, 243. 


VOL. XXIV. 
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the battery, and by such change obtains electrical currents. The second 
part of the paper refers to the electrostatic capacity of platinum plates 
in dilute acid and water. C. G. 


“On a constant form of Daniell’s Battery.” By Sir WILLIAM 
THoMsoN.* 


THE author employs the following form of element. :— 

The cell is of glass; in form cylindrical, or rectangular, with a flat 
bottom. The depth may be 10 centimetres or more, where perma- 
nence and ease of management are of more importance than very 
small internal resistance. A disk of thin sheet copper is placed at the 
bottom of the trough; to this is soldered or riveted a copper wire, 
insulated with gutta-percha, passing up vertically through the liquid ; 
and with this the zinc of another element can be connected. A grating 
of zinc, to which is attached a suitable electrode, is supported in the 
upper part of the jar. 

A glass tube (the charging tube) a centimetre or more in internal 
diameter, expanded to a funnel at the top, is supported so as to rest 
with its lower open end about one centimetre above the copper. A 
glass siphon with cotton-wick core, or a capillary glass tube, is placed 
so as to draw liquid gradually from a level about a centimetre and a 
half above the copper, and to discharge the same at a level slightly 
higher than the upper surface of the zinc grating. 

The jar is then filled with semi-saturated solution of zinc sulphate. 

To put the cell in action, finely broken crystals of copper sulphate 
are placed in the funnel at the top of the charging tube. The liquid 
stratum below the aperture of the tube, thus becomes saturated with 
copper sulphate. 

The cell is now ready for use, and may be kept so by occasionally 
pouring in fresh water, or water one-quarter saturated with zinc sulphate, 
at the top of the cell, to replace the liquid removed by the siphon from 
near the bottom. 

The author recommends the use of specific gravity bulbs kept 
floating in the liquid, to show with precision, whether the liquid 
added from time to time should be pure water, or water more or less 
saturated with zinc sulphate. The best results are obtained when the 
liquid in contact with the zinc is a little less than half saturated with 
zinc sulphate. 

The siphon extractor must be arranged to carry off all the water of 
crystallisation of the copper sulphate decomposed in the cell, and 
enough of water besides to carry away as much zinc sulphate as is formed 
in the use of the batter y. C. G. 

* Proc. Roy. Soc., xix, 253. 
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On Solutions for Electro-deposition of Copper and Brass. By W. H. 
WALENN*. 


A SOLUTION containing one pound of cupric sulphate and one pound 
of sulphuric acid to the gallon of water, deposits the metal in a solid 
compact mass, with a somewhat botryoidal surface. The addition of 
1 ounce of zinc sulphate (as recommended by Napier) annuls this 
botryoidal form, and renders the deposit tough, compact, and even. 
From a solution containing a greater proportion of zinc sulphate the 
metal is deposited in tufts of needles standing at right angles to the 
surface of the metal. Ordinary electro-brassing solutions show the 
same peculiarity“in even a more marked degree, and this makes it im- 
possible to produce a good deposit of more than 0°01 to 0°03 inch in 
thickness. This form of deposit is owing chiefly to a copious evolution 
of hydrogen taking place during its formation. However, the author 
has found that by employing a solution containing both the oxides and 
the cyanides of the constituent metals, together with some neutral 
ammonium tartrate, this evolution of hydrogen may usually be avoided, 
or, should it, nevertheless, take place to a slight extent, it may be 
entirely stopped by the addition of some cupric ammonide. Such a 
solution yields brass of a uniform character, and the deposit, which 
may be obtained of any thickness desired, is tough, and has a compact, 
even texture. As there is no evolution of hydrogen, no electric force 
is wasted, and perfect results may be obtained with a single Wollas- 
ton’s or Smee’s cell. 


A. D. 


Inorganic Chemistry. 


On the Action of Water on Iron and of Hydrogen on Oxide of Iron. 
By H. Sarnte-Cuarre Devitye.t 


Tue following researches into the action which water-vapour exerts 
upon iron have been carried out on the same plan as that by 
which the author has established that the progressive decomposition of 
a gaseous substance is characterized by a dissociation-tension, which, 
like the tension of a vapour, can be measured in millimetres of 
mercury. 

Perfectly pure iron was subjected to the action of water-vapour of 
known tension and temperature, the iron itself being also maintained at 


* Phil. Mag. [4], xli, 41. 
+ Ann. Ch. Pharm., clvii, 71, from Comptes Rendus, Ixx, 1105, 1201, and 
Ixxi, 30. 
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a constant temperature throughout an experiment, which in different 
experiments could be varied between 150° C. and about 1600°. The 
apparatus employed consisted of a porcelain tube containing the iron, 
and communicating at one end freely with a glass tube-retort contain- 
ing water to furnish the vapour, and at the other with a manometer. 
By means of a lateral tube at the upper part of the manometer, the 
interior of the apparatus could be placed in communication with a 
Geissler’s or Sprengel’s pump, and by another arrangement it could be 
filled when required with pure hydrogen or other gas. 

The iron employed was porous, and obtained by reducing the red 
oxide with hydrogen. The oxide employed was, of necessity, the 
magnetic oxide, which was obtained by the action of steam on reduced 
iron. 

The glass retort-tube was kept either in ice or in water of constant 
temperature flowing from the Paris mains, the temperature being main- 
tained always lower than that of the air, in order that condensation of 
aqueous vapour might not occur in any other part of the apparatus. 

For all temperatures to which the iron was exposed below 300°, an 
oil- or a mercury-bath, heated by a gas-flame provided with Schlésing’s 
regulator, was used. For the constant temperatures 360°, 440°, 860°, 
and 1040°, the vapours of boiling mercury, sulphur, cadmium, and zinc 
were respectively employed. The cadmium was heated in a mercury- 
bottle, to which, near its neck, was fitted a gun-barrel, serving to con- 
dense and return the cadmium to the bottle, while another iron tube 
passed through the bottle within which the porcelain tube was placed. 
The zinc was heated in a black-lead crucible, such as is used in the 
manufacture of steel, through the body of which an earthen tube passed 
to receive the porcelain tube, and to the lid of which was attached 
another upright earthen tube, to condense and return the zinc to the 
crucible. The iron bottle or the crucible was placed in a furnace 
heated by petroleum, and the temperature of which was kept constant 
by graduated stop-cocks to regulate the supply of oil. Lastly, for all 
temperatures above 1040°, the porcelain tube was exposed to the direct 
regulated flame of the petroleum, and by this means the temperature at 
which iron melts was reached, which is below that at which a thick 
refractory porcelain tube softens. 

The following results have been obtained :—(1.) On subjecting any 
quantity of iron to the action of water-vapour, the iron continues to 
oxidize, until, at a fixed temperature, the tension of the liberated hydro- 
gen becomes constant in value. (2.) The point of maximum tension for a 
given temperature having been reached, the withdrawal of some of the 
gas, so as to diminish the pressure, is rapidly followed by arestoration of 

. the tension caused by the decomposition by the iron of a new quantity 
of water, which evaporates from the retort; or, the pressure being 
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increased by sending some hydrogen into the apparatus, the pressure 
rapidly returns to its original amount by a reduction of some oxide of 
iron by the hydrogen, with formation of water, which condenses in 
the retort. (3.) The point of maximum tension for a given temperature 
of the iron having been reached, the space in which the moist hydrogen 
is enclosed can be brought to any desired temperature, without the tension 
of the gas changing—provided, that is, that the temperature is not so 
low as to cause any water to condense. For example, when heat is ap- 
plied to the apparatus, the tension of the gas is preserved by some of the 
hydrogen condensing on the oxide of iron. (4.) When the tension of the 
water-vapour is maintained constant and equal to 4°6 mm., corres- 
ponding toa temperature of 0°, and the temperature of the iron is made 
different in different experiments, the tension of the hydrogen is found 
to be less as the temperature of the iron is higher. At a temperature of 
200°, the tension of the moist hydrogen = 100 mm. ; at 260° it is 68°8 
mm.; at 360°, 45 mm.; at 440°, 30°4 mm.; at 860°, 17°7 mm.; at 
1040°, 13°5 mm.; and at the melting point of iron, 9°7 mm. The lower 
the temperature of the iron, the more slowly does the tension reach its 
maximum, or—if the tension of the gas has been raised beyond the 
maximum for the temperature of the iron—the more slowly does it sink 
to this. (5.) When the tension of the water-vapour is maintained con-’ 
stant and at the maximum corresponding to some other temperature 
than that of 0°, it is found that (a) the higher the tension of the water- 
vapour, the higher is the tension of the hydrogen, the temperature of 
the iron remaining constant; (d) an increase in the tension of the 
water-vapour causes more than a proportionate increase in the ten- 
sion of the hydrogen; and (c) the difference of the increase of the 
respective tensions becomes less and less as the temperature of the iron 
is made higher: thus, with the iron at 200°, the increase (supposed to 
be uniform) of the tension of the hydrogen, corresponding to an increase 
of 1 mm. in that of the water-vapour, is 29°8 mm., while with the iron 
at about 1600° it is only 0°56 mm. (6.) All the laws as to the forma- 
tion of hydrogen by heating together a small quantity of water and 
a large quantity of iron hold good, just the same, and with the same 
constants for given temperatures, when a small quantity of one 
is allowed to act on a large quantity of oxide of iron. 

The most perfect analogy exists between the phenomena which form 
the subject of this memoir and those of hygrometry, the iron at a given 
temperature comporting itself like water, and the hydrogen as the 
vapour evolved from it, as a consideration of the results recorded under 
(1), (2), and (3) will at once show, the principle involved in (3) having 
a manifest analogy with the principle of Watt. From (5 c) it may be 
assumed that at a sufficiently high temperature of the iron the increase 
in the tension of the hydrogen would = 0; in this case the tension of 
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the hydrogen would only be added to that of the water-vapour, as if it 
were an indifferent gas, and the hygrometric law relating to a mixture 
of gases and vapours would still find its application to the phenomena 
here investigated. The phenomena of combination, decomposition, dis- 
solution, and passage to the solid, liquid, or gaseous state, being all 
attended with a disengagement or an absorption of latent heat, have, no 
doubt, a common cause. 

Berthollet’s hypothesis as to the influence of mass does not serve to 
explain the phenomena of the action of iron upon water-vapour ; for, 
Istly, the tension of the hydrogen is quite independent of the quantity 
of iron; and 2ndly, as the masses or relative weights of the hydrogen 
and the water-vapour are respectively proportional to their tensions, it 
is evident, from (5 b), that the proportion between the weights of the 
gaseous substances entering into a reaction does not affect its results. 

From (4) it most unexpectedly appears that the higher the tempera- 
ture of the iron, the smaller is the quantity of water which it decom- 
poses, or, in the figurative language of chemistry, the less is the affinity 
it shows for the oxygen of water. Not only is this the case, but, as 
again unexpectedly appears from (5c), it is at the lowest tempera- 
tures of the iron that the tension of the hydrogen most rapidly 
increases when the tension of the water-vapour increases. 

The following facts are incidentally communicated in the memoir :— 
(1.) Iron is distinctly though slowly attacked by steam at 150°, which 
may perhaps account for the singular erosion by distilled water of the 
iron of the boilers of steam vessels. (2.) The oxide of iron obtained 
by acting on iron by water-vapour at a temperature of 440°, and 
removing the hydrogen as fast as it is produced, has a composition 
corresponding to Fe,O;; it is amorphous, black, magnetic but not 
polar, scarcely attacked by concentrated hot or cold nitric or sulphuric 
acid; it is readily soluble in cold hydrochloric acid, without sensible 
evolution of hydrogen, and forms a deep-brown solution, yielding a 
black precipitate with potash. (3.) By the action of steam on spongy 
platinum mixed with potassium cyanide at a dull red heat, much 
hydrogen is disengaged, and among other products a large quantity of 


potassium platinocyanide is formed. 
E. D. 


On the Condition of Carbon and Silicon in Iron and Steel. By 
G. J. SNELUS.* 


THE author, after quoting the views held by Berzelius, Karsten and 
Rammelsberg, Von Mayrhofer, and others, who have assumed the 
existence of definite chemical compounds of iron and carbon in the 


* Journal of the Iron and Steel Institute, Feb., 1871, p. 28. 
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formule published by them, proceeds to describe his own investiga- 
tions. 

He employs the following mechanical means to obtain the graphitic 
substance. By means of a penknife he was able to remove the graphitic 
scales from slowly-cooled Bessemer pig. °*0345 grm. of the material 
thus obtaiaed was heated in a current of oxygen and yielded— 

Residue, 0°0015 grm. (consisting of sand with a mere trace of Fe,0;) 
CO, 0°104 grm. = 0°0283 C. 

By means of a magnet the author separated, as far as possible, the 
iron from the graphite in finely powdered pig-iron. 

0°1045 grm. of this graphite, after combustion, gave a residue 
weighing 0°012 grm. (containing 0°008 grm. Fe,0; and 0°004 grm. 
sand, &c.). The CO, formed weighed 0°3505 grm. = 0°0955 grm. C. 

Lastly, 0°1415 grm. kish purified with hydrochloric and hydrofluoric 
acid yielded 0°518 grm. CO, = 0°14154 grm. C., and left no weighable 
residue. 

In all these cases the author concludes that the graphite scales thus 
removed contained no iron, the small quantities found in the analyses 
being due to accident. 

Advantage was also taken of the great friability of graphite. 
Borings from grey Bessemer pig were sifted through a fine silk sieve. 
Pig containing 3°008 per cent. gave in the fine dust 7°605, and another 
sample containing 4°071 per cent. yielded in the dust 9°288. By avail- 
ing himself of the lesser density of graphite and levigating the finely- 
sifted borings, the author obtained the following results :— 

Levigated 
, . powder. 
DB , Graphite 7°79 21°274 
(1) Bessemer pig Combined carbon 0°2 0°17 — 


(2) Middlesborough f Graphite 2°650 7°015 41°329 
forge pig. Combined carbon 0°35 0°30 — 


* These results clearly show that in grey pig-iron the carbon exists 
in two states, and that the free, or graphitic carbon, can be more or 
less separated by mechanical means, while the so-called ‘combined 
carbon’ decreases in the separated portions in the same ratio as the 
residual iron.” 

Finally, the author holds that the absorption of carbon by iron is 
rather a case of solution than of definite chemical combination. 

Silicon.—This element invariably occurs in pig-iron, and even in steel 
and wrought iron the author has never found it entirely absent. In 
good Bessemer and in tool steel it rarely exceeds two or three parts in 
10,000 of iron. By employing the methods quoted above, the author 


obtained the following results :— 
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Amount of silicon per cent. in— 


Original Fino ° Levigated 
pig. siftings. powder. 
West Cumberland Bessemer pig .. 2°419 2°380 — 
Dowlais Bessemer pig...........- 3°849 3°639 3°158 
Middlesborough pig..........+++- 1815 1°610 1:219 


Here the silicon, unlike the graphite, does not increase in the finer 
portions, but diminishes. It remains with the iron just as the 
“combined” carbon does. Hence the author concludes that the silicon 
is in combination or in solution in the iron, and is never—except 
perhaps in an exceptional case-~--found in the free state. 


C. G. 


The Composition of the Ferric Iodates. By Cuicnrester A. BELL.* 


Tue author describes some experiments undertaken to facilitate the 
preparation of a ferric iodate, to be used as a substitute for ferrous © 
iodide. The compound, Fe,0;.21,0;,8H.0, formed by precipitating a 
solution of iron alum by an excess of potassium or sodium iodate, has been 
used with success in medicine; but appears to alter by exposure to air. 
A compound which has the advantages of being anhydrous, perfectly 
stable, tasteless, and odourless, is obtained as a fine yellow precipitate 
by heating a solution in 5 or 6 parts water of ferrous iodide, obtained 
in the usual manner from 2 parts iodine, with 2 parts potassium chlorate 
dissolved in a little hot water, and 1} parts strong nitric acid. The 
formula Fe,0;,31,0;, or Fe(IO;)3, expresses its composition. It con- 
tains 9°64 per cent. Fe, and 65°57 per cent. I; the crystallised ferrous 
iodide of the Pharmacopeceia containing about 15 per cent. Fe and 67 
per cent. I. It is scarcely soluble in cold water, and but slightly so in 
strong nitric acid. 

The use of but small quantities of nitric acid in the above oxidising 
mixture produces compounds less rich in iodic acid; one, of a deep red 
colour, appears to contain Fe,0;,I,0;, dried at 100° C.; it decomposes, 
however, during washing. These basic mixtures are converted into the 


triiodate by digestion with warm dilute nitric acid. 
W. A. D. 


On Nickel Chromate and Ammonio-nickel Chromate. By E. A. 
Scumipt.t 


Nicket chromate having the formula 3Ni0.CrO;+6H,O (Fresenius, 
Zeitschr. f. Chemie. [2] VI. 30) is formed only when the precipitate is 


* Pharm. Journ. Trans [3], I, 624. 
+ Zeitschrift fiir Chemie [2], vii, 31, from Ann. Ch. Pharm. clvi, 19. 
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thrown down in presence of excess of nickel-salt, as, for instance, 
on mixing boiling solutions of 2 mol. of nickel sulphate and 1 mol. of 
potassium chromate. When, on the other hand, the chromate is in 
excess, precipitates containing less nickel are thrown down under 
otherwise similar conditions: with 2 mol. potassium chromate and 
1 mol. nickel sulphate, the author obtained the salt 5Ni0.2CrO;+ 
12H,0, and with 4 mol. of the chromate to 1 mol. of nickel sulphate 
the salt 2NiO.CrO;+6H,0. No salt containing less nickel than the 
last was obtained; on the contrary, by employing 10 or 12 mol. 
potassium chromate to 1 mol. nickel sulphate, precipitates were 
thrown down, the composition of which lay between 5NiO.2CrO; and 
2NiO.CrO;. When basic nickel chromate, still moist, is triturated to 
a thin pulp with ammonia, and gaseous ammonia is passed in till the 
brown colour completely disappears, ammonio-nickel chromate is 
deposited in the form of a yellowish-green crystalline powder. Further 
quantities of the same salt are obtained by placing a few crystals of 
neutral ammonium chromate in the mother-liquor. Large and well- 
formed prismatic crystals are produced when the ammoniacal solution 
is covered with a layer of alcohol; they are yellowish-green, dichroic 
by transmitted light, and undergo decomposition in the air, and more 
rapidly on warming, giving off ammonia. Malaguti and Sarzeau 
assign to this salt the formula NiO.CrO;.83NH;+4H,0; but the author 
found the salt to be anhydrous, and to have the composition expressed 
by the formula NiO.CrO;.3N Hs. de 


On the Alkaline Reaction of Silver Oxide and Silver Nitrate. 
By A. VoGcEL.* 


Tue older statements of the alkalinity of silver oxide are confirmed 
by Dr. Vogel, who obtained the oxide by adding lime-water to a solu- 
tion of silver nitrate, which was distinctly acid; the silver nitrate was 
kept in excess. The liquid from which the oxide was removed had 
still a feebly acid reaction. Carefully washed, the damp silver oxide 
gave distinct indications of alkalinity with litmus- and turmeric-paper. 
Several samples of commercial lunar caustic showed an alkaline reaction 
with litmus-paper, but Dr. Vogel thinks that the lunar caustic may be 
regarded to some extent as a basic salt, inasmuch as a solution of 
crystallised silver nitrate lost its acid reaction by boiling with silver 
foil or silver oxide, and became alkaline. 


W. H. D. 


* N. Repert. Pharm., xx, 93. 
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Mineralogical Chemistry. 


On the Chemical Composition and Microscopic Oonstitution of certain 
Cornish Rocks. By J. ARTHUR PHILLIPS.* 


“ Kinias” is the name applied by Cornish miners to all sedimentary 
cleavable rocks. Their geological age has not been determined beyond 
that they belong to the palewozoic era, and it is believed that they are 
of Devonian age. They enclose five large and several smaller “islands ’’ 
of granite, and are, as well as the granite itself, traversed by dykes of 
granitic and porphyritic rock called elvans, by trap dykes, by copper 
and tin lodes, and by various cross-courses, including flucans, or 
fissures filled with clay. Typical killas is a grey, bluish-grey, or 
greenish-grey clay-slate,and, when weathered, is brownish-yellow or 
buff. It is usually exceedingly fissile with the planes much contorted 
but is often more compact near its junction with the granite. The 
sections examined in the microscope by “a low power” were magnified 
60, or by a “high power ” about 400 linear. 

I. Killas from Polgooth Mine, adit level, sp. gr. = 2°60. This is a very 
soft slate of a light-grey colour marked in places with a darker shade 
or yellow tinge. By transmitted light under a low power, thin sections 
exhibit no structure but appear as a milky-white mass, enclosing moss- 
like semi-crystalline markings of a brownish-green and traversed by 
fissures filled by crystalline transparent quartz. With a high power it 
is found to be composed of an aggregate of minute granules intimately 
blended together without definite outlines, and to enclose some grains 
of oxide of iron and apparently fragments of hornblende, and some 
patches of a chloritic mineral. 

II. Killas from Polgooth Mine, 80 fathoms level, sp. gr. = 2°74. This 
specimen, much harder than the above, is of a grey colour, strongly 
marked with reddish-brown. Here the microscope detected no difference 
excepting that the grains of oxide of iron were larger, but less numerous, 
and that there were fewer of what appeared to be broken crystals of 
a hornblendic mineral. The granular fragments are larger and more 
distinct, their larger surfaces being nearly parallel with the planes of 
cleavage of the slate. The chloritic mineral is again very abundant, 
and peculiar markings were observed about its margin. 

III. Killas from Polgooth Mine, 100 fathoms level, sp. gr. = 2°73. At 
this depth it is much harder than that found at shallower levels, is of 
a greenish-grey, slightly streaked and spotted with yellow. The 
sections resemble those from the 80 fathoms level, but contain no horn- 
blende and fewer chloritic patches. 

IV. Killas from Polmear Mine, 40 fathoms below the surface, sp. gr. = 

2°68. This clay slate is much contorted, dividing readily in curved 


* Phil, Mag. [4] xli, 87. . 
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lamin, with glossy surfaces bearing wavy lines resembling minute 
ripple marks. It is of a medium grey, and slightly yellow in places. 
Its sections resemble those of the Polgooth specimens. Granules of 
quartz are disseminated through the finely-grained matrix, which derives 
its greenish tint from chlorite,and which is minutely divided by a 
system of markings made up of pairs of parallel lines,each about 
xovs th of an inch long, and 3755 th of an inch apart. 

V. Slate from “ Sanctuaries” near St. Austell, sp. gr. = 2°52. This 
is light grey and buff in colour and appears to be weathered. It divides 
with difficulty into laminew, the surfaces being without polish. It is 
divided by headings variously coloured, apparently by infiltration of 
water containing oxide of iron. 

VI. Killas from Doleoath Mine, 215 fathom level, sp. gr. = 2°71. This 
rock is exceedingly hard, the cleavage imperfect, and its prevailing 
colour dark-grey. Freshly fractured surfaces exhibit numerous minute, 
brilliant, indistinct crystals probably of some hornblendic mineral. 
With a low power its sections appear to be made up of transparent 
angular particles, giving colours with polarised light; the greenish 
patches disseminated through the mass are probably chlorite. With a 
high power, are seen, black grains of magnetite and titaniferous iron, 
and fanlike aggregations of transparent acicular crystals, often diverging 
from a particle of oxide of iron. Similar crystals also cross each other 
in all directions, and are probably hornblende or schorl. Mechanically 
embedded are rounded fragments of mica, and of a semi-translucent 
mineral not sufficiently opaque for oxide of iron. 

VII. Killas from Botallack, Penzance, surface near lode, sp. gr. = 
2°95. This is a very hard, dark greenish-grey rock, containing minute 
crystals of pyrites; its cleavage being to a great extent obliterated by 
metamorphism: it breaks into roughly tabular masses, whose planes 
approximate to those of original cleavage. The low power shows an 
amorphous base, often green, due probably to chlorite, and enclosing 
transparent crystals, and crystalline patches, often fringed with acicular 
crystals, which give brilliant colours with polarised light. With a 
high power, long slender crystals, probably of apatite and minute 
triclinic crystals, possibly of axinite, are seen. 

VIII. Rock from Botallack, 130 fathoms, sp. gr. = 2°82. A very dark 
green specimen with traces of lighter shade and no cleavage, is slightly 
magnetic, and encloses in places minute crystals of pyrites. The 
grains of iron oxide are more numerous than in specimens obtained 
nearer the surface. It contains fewer long crystals than the surface 
rock, and is traversed by minute veins of quartz enclosing transparent 
acicular crystals, probably of hornblende. From its physical consti- 
tution and the large amount of magnesia it contains, it may be regarded 
as an impure serpentine. 

IX. “‘ Best roofing slate,” Delabole, sp. gr. = 2°81. Whilst under a low 
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power this slate shows no distinct structure, but is thickly dotted with 
dark spots, with a high power numerous clusters, about >,3;5 th of an 
inch in diameter, of reddish-brown crystals appear. These result from 
the aggregation of several hexagonal plates of, according to Mr. 
Sorby’s examination, more or less altered specular iron. The matrix 
is, moreover, traversed in all directions, but especially in planes parallel 
to the cleavage, by long transparent crystals that are brilliantly 
coloured by polarised light. Both brown and white crystals have been 
formed in situ. 

X. Diorite, “ Sanctuaries,” St. Mewan. sp. gr. = 2°97. This rock is 
of a dark green colour verging on black, is exceedingly hard and tough, 
distinctly crystalline and magnetic. These sections exhibit unmistak- 
able evidence of extensive alteration. The felspar does not generally 
present any distinctive characteristics, although in a few instances the 
parallel striping peculiar to triclinic varieties was observed, The rock 
also contains semi-transparent yellowish-brown crystals, probably 
hornblende, a green mineral of fibrous structure which is believed to 
be a variety of hornblende, many black grains of oxide of iron, some 
well-defined hexagonal crystals, probably apatite, and an abundance of 
a green chloritic mineral. This diorite has probably undergone much 
alteration. 

XI. “ Greenstone,” Blowing-House Hill, St. Austell, sp. gr. = 2°89. 
This stone is very similar to the “ Sanctuaries ” rock, but is of a some- 
what duller aspect, and is divided by a series of oblique cross 
headings, which impart to it a tendency to divide into rhomboidal 
masses; it is also less decidedly crystalline, and exhibits a grain 
resembling that of some varieties of metamorphosed schist. The 
sections shew a compact felspathic matrix enclosing a few indistinct 
crystals of felspar, together with large quantities of the greenish 
chloritic mineral observed in the St. Mewan diorite, from which the 
greenstone differs but little in ‘composition. The greenish mineral is 
arranged in approximately parallel bands and patches, many of the 
latter appearing to be partially decomposed hornblende crystals, and, 
though retaining at their centre to a certain extent their original 
structure and colour, have at the edges been transformed into chlorite 
or an allied mineral. The rock also contains many black grains of 
oxide of iron, and some hexagonal crystals, probably of apatite. It is 
believed to be an altered clay-slate. 

XII. Serpentinous rock, Menheniot, sp. gr.=2°77. This is a moderately 
hard stone of a dark green colour, has a somewhat crystalline fracture 
and schistose structure, and is slightly magnetic. It occurs more or 
less intermixed with clay-slate,and beds of unaltered slate are found 
interstratified with it. It exhibits numerous resinous headings, many 
of which are coated with asbestos, with fissures containing calcite. 
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Reniform concretions of saponite are frequently found in a clay, appa- 
rently resulting from the decomposition of the principal rock. The 
microscope shows a highly metamorphosed rock consisting of an 
amorphous matrix, porphyritically enclosing yellowish-brown or green 
patches with indistinct crystalline forms, evidently pseudomorphs, with 
many grains of magnetite and crystals of what is probably schiller-spar 
or diallage. 

XIII. Serpentine, Lizard, sp. gr. = 2°59. The specimen is of a very 
dark green colour, in places verging on black and thickly spotted with 
red; it has a coarsely granular structure, is without any indication of 
foliation, and encloses imperfectly developed crystals. 

XIV. Orthoclase, “ Glass Mine,” Roche, sp. gr. = 2°55. This yellowish- 
white felspar occurs in granite containing considerable quantities of 
schorl, and is traversed by veins of milky quartz enclosing tourmaline 
and cassiterite. Prof. Miller, of Cambridge, examined it crystallo- 
graphically and pronounced it to be a mono-clinic felspar. 

The following table exhibits the mean results of the analyses of 
these rocks :— 


HO. | SiO. | Ti0.. | P.O;. | AlO3.| Fe:03.| FeO. | MngO,. |Ca0.| MgO.| K,0. /Na,0. 


} I. 4°08 | 60°42 —_ 0°21 | 20°835} 8°17 | 1°89 0°41 {1°71 | trace. | 0°77 | 1°55 

| II. 3°63 | 63°10 | trace. | trace. |20°15 | 3°51 | 2°955 |. trace. | 1°27 | trace. | 0°95 | 3°14 

Ift, 3°265) 50°915) trace.| — | 20°785|13°415) 4°92 trace. {162 | — 0°93 | 4°08 
Fe,S; 

IV. 6°58 | 49:265) trace.| — |18°00 | 12°68 | 8°55 0°82 | 2°13 | trace. | 0°565) 0°745 

Vv. 6°16 | 53°30 | trace. | trace. | 21°725) 6°015) 428 —_ trace.| 0°75 | 2°92 | 4195 

VI. 1°15 | 67°315) 0°13 — |20°845| 2°885) 1°66 — 2025) trace. | 0°595) 3°37 
sulphur. 


VII. | 3125) 40-21 | 0°15 | 0°66 | 2401 | 4°21 | 11°27 trace. | 4°105| 6°52 | 1°67 | 3°53 
VIII. | 11°09 | 32-98 | trace. | trace. | 16°73 | 7°025) 13°71 trace. |4°90 | 11°52 | 0°73 | 0°625 


IX, 4°61 |58°30 | 0°23 | trace. | 21°89 | 7:055) 2°57 _— 0°395|} 1°095) 2°45 | 1135 
f Mn,0,4. 

X. 0°80 | 47°56 | trace. | 0°11 |17°16 | 13°06 | 9°30 trace. | 4°11 | trace. | 2°30 | 5°45 
XI. 1:00 | 47-505) trace. | trace. | 17°00 | 11°75 | 10°71 0°41 | 6°285) trace. | 2°89 | 2°545 
Cr,03 
XII. | 10°56 | 38-70 | trace. | trace. | 17°59 |15°04 | 4°56 0714 | 4°98 | 6°00 | trace. | 0°845 

XIII. | 15°52 | 38°72 — _ 2°995| 1°905| 5°07 0°08 | trace.| 34°565|} 0°325| 0°765 

and 

4 0*29NiO 

XIV. | 0°665/ 65-165) — — |19°08 | 0°50 — a 1°625) trace. | 10°37 | 2°40 


X likewise contains traces of sulphur ; XII and XIII, traces of an oxide of manganese. 


In the estimation of silica in the foregoing analyses the following 
method was adopted. The fused mixture after treatment with hydro- 
chloric acid was evaporated to dryness and silica (a) removed in the 
usual manner. The filtrate was evaporated to dryness and a small 
additional quantity of silica (b) separated. From this filtrate iron and 
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aluminium were precipitated as basic acetates, and collected. This pre- 
cipitate was dissolved in hydrochloric acid, a few drops of nitric acid 
were added, and, after cooling, the bases were reprecipitated by ammonia, 
washed, dried, ignited, and weighed. This precipitate was dissolved 


in hydrochloric acid, and a third portion of silica (c) obtained by filtra- 
tion. W. F. 


* New Mineral” from Burmah.* By D. Watpiz. 


THE author publishes the results of an analysis of a “ mineral,” the 
physical characters of which he failed to notice, and the locality of whose 
occurrence in Burmah he did not determine. The percentage numbers 


are— 


EN 17-000 
GRIVER. . cccce Lee geneee 0°096 
eee 36°470 
Antimony ............ 1:150 
BE 6 6664 0s6s 00640 32°700 
nce wenn ATRL 1°360 
Earthy matter ........ 0°560 

89°336 


The deficiency of over ten and a half per cent.- is supposed to arise 
from loss of arsenic during the analysis. The silver is equal to 31} 
ounces troy to the ton. 

A second sample subsequently received from the same source has 
a laminated structure and uneven fracture, is somewhat cellular and 
of a steel-grey colour with a purplish tint and metallic lustre; it is 
rather redder than mispickel. Minute specks of brownish-green matter 


were occasionally seen, particularly near the lamelle. It gives no streak . 


on paper, a dark-grey one on porcelain, has a hardness = 55, and a 
sp. gr. from 73 to 7°4. Its composition is :— 
Soluble in hydrochloric acid :— 
Copper oxide...... 1:21 
Iron protoxide .... 1:97 


Lead oxide ...... 1°89 
Arsenious acid .... 1:12 


— 6°19 
Insoluble in hydrochloric acid : 
0 12°13 
BN 49 9000000000 ee 42°12 
BPGOMEG 2.0 .ccccces 38°45 


Antimony ........ O54 
Earthy matter...... 0°12 


* Chemical News, xxiii, 4. 
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The constituents approximate to two equivalents of arsenic, six of 
iron, and one of copper. The author named this substance 
O’Rileyite. 

W. F. 


Supposed Native Copper. By H. Bowman.* 


THE specimen was found in a cargo of copper pyrites from the 
Tharsis mines in Spain. It weighed 21} lbs., and has a sp. gr. of 8°4. 
The colour varies in different parts from copper-red to almost white, 
with a hackly fracture. The interior is full of cavities above shot 
size; the outer surface has no adherent matrix. Its composition is :— 


Copper...... coseee 84°80 
BOB ciscvss Cccceee 5°54 
BOs cesesceces .. trace 
PGE ccccece cose 0°28 
GED da sccesedsse 0°14 
Antimony ........ 0°50 
BIRUMED 20 ncvecese 7°10 
PE nc cveecsse 0°73 
Oxygen ...-eeeeee 0°41 

99°50 


In three samples the percentages of iron were 4°8, 5°4, and 8°1. 


Zircons.—A. H. Churchf examined some rounded pebbles, each 
weighing about 2 grs., which came from Mudgee, New South Wales, 
and identified them as zircons. The specific gravity of the Mudgee 
stones was 4°704, They resembled the stones obtained from Expailly, 


in Auvergne. 
W. V. 


Gahnite, from Mine Hill, Franklin Furnace, New Jersey. By 
G. J. Brusu.f 


Tue Mine Hill mineral differs from the gahnite of other localities in 
the frequent occurrence of the cubic plane. These planes are often 
the largest, giving the crystals the form of cubes with truncated 
dodecahedral edges, and only small octohedral planes. There are also 
minute planes of the trapezohedron 2-2, truncating the edges of the 
dodecahedron ; others of the trigonal-trisoctahedron 3; and sometimes 


* Chemical News, xxiii, 19. - 
+ Chem. News, xxiii, 78. 
t¢ Amer. Journal of Science [3], i, 28. 
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two planes between the cubic and octahedral which appear to belong 
to the forms 4-4 and 8-8. These surfaces, rounded and feebly lustrous, 
blend in a curved surface, and do not admit of accurate measurement. 
The inclinations on a cubic plane are for 4-4, 160° 30’; for 8-8, 
170° 30’. The crystals vary in diameter from 3th to 14 inch, are 
blackish green, their fragments being olive-green, and have a hard- 
ness = 7°5, and a specific gravity = 4°89 — 4:91. Two analyses gave 
as a mean result :— 
Oxygen ratios. 


ee 49°78 23°20 \ 95-77 
Ferric oxide ........ 8°58 2°57 
Zinc oxide .......... 39°62 7°82 
Manganous oxide.... 1:13 025 8°12 
Magnesia .....0e55- 0°13 0°05 
BD cedsetavescese 0°57 _ 

99°81 


This gives the ratio of oxygen of R and Ras1:317. By assum- 
ing 1°56 per cent. of the ferric oxide to be present as the lower oxide, 
the ratio is exactly 1 to 3. This variety of gahnite is richer in zinc 
than any heretofore examined. It occurs in association with black 
mica, apatite, calcite, and a brownish variety of chrysolite which con- 


tains zinc. 
W. F. 


On the Mineral Constituents of Meteorites. By N. Story- 
MASsKELYNE.* 


Tue Breitenbach meteorite—This meteorite, found at Breitenbach in 
Bohemia, bears a great resemblance to the siderglite of Rittersgriin, 
in Saxony. It is a spongy metallic mass, theshellows of the iron 
being filled by a mixture of crystalline mineral§%. These are: a 
bronzite with the formula, Mg4¢ FetSiO;, orthorhombic in its 
crystalline form. The crystallography of this mineral was investigated 
by von Lang, and has been published in Pogg. Ann. cxxxix, 315. 
Secondly, a mineral composed of silica, having the specific gravity of 
quartz after fusion, and crystallised in the orthorhombic system. 
The elements of the crystal are— 
a:b:¢=1°7437 : 1: 33120, 

and the angles— 

100 : 101 = 27° 46' 

100 : 110 = 60° 10’ 

110 : 101 = 63° 19’ 


* Proc. Roy. Society, xix, 266. 
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The optic axes lie in a plane parallel to the plane 0°10, the first 
mean line being the normal to the plane 100. They are widely sepa- 
rated, and present in air an apparent angle of 107°. This mineral is 
beyond question orthorhombic, and as the tridymite of von Rath is 
hexagonal in its symmetry, the mineral of the Breitenbach siderolite 
will be a trimorphic form of silica. Its specific gravity was found to 
be 2°245, that of tridymite being 2°295 to 2°3, and that of quartz, 2°65. 
The analysis of the mineral, by distillation of the silica as silicic 
fluoride, and subsequent determination as potassium fluosilicate, gave 
97°43 per cent. of silica, the remainder being oxide of iron and lime. 
A second analysis gave 99°21 per cent. silica, and 0°79 residue. The 
nickeliferous iron, the chief constituent of this meteorite, is an alloy 
of the formula Fe,.Ni, and contains a trace of copper. In addition to 
the above minerals, the iron encloses occasional well developed octa- 
hedrons of chromite, troilite, and a small amount of schreibersite. 

The Shalka Meteorite——Haidinger held this stone to be made up 
of a mineral which he termed piddingtonite, and which, according to 
von Hauer, might be a compound of bisilicate and trisilicate of iron 
and magnesium. The latter acid silicate, however, no more forms 
a constituent of this meteorite than does the other acid silicate, 
shepardite, as Dr: Laurence Smith has shown, enter into the com- 
position of the Bishopsville meteorite. Haidinger’s view that the 
Shalka stone, though apparently made up of two silicates, a grey and 
a mottled variety, is nevertheless composed of a single mineral species 
varying in colour, is now confirmed by analysis. It is found to be a 
bronzite of the formula Mg2Fe4Si0O;; in association with it are distinct 
crystals of chromite. Rammelsberg, who has recently published the 
results of his examination of this meteorite in Pogg. Ann. exlii, 275, 
finds in it a bronzite associated with 12 per cent. of olivine. It is 
probable that the meteorite varies in composition in different parts, 
and that Rammelsberg analysed that portion in which an olivinous 
ingredient occurred in appreciable preponderance. On treating the 
mottled variety with hydrochloric and sulphuric acids, it was noticed 


that the action was in each case confined to that of a solvent. 
W. F. 


Organic Chemistry. 


On Pyrene. By C. GRAEBE.* 


LIEBERMANN and the author described some time ago a mix- 
ture of solid hydrocarbons derived from coal-tar, and having a 
higher boiling point than anthracene. From this mixture a hydro- 
* Zeitschr. f. Chem. [2], vii, 22, from Deut. Chem. Ges. Ber., iii, 738. 
VOL. XXIV. L 
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carbon, ascertained by Liebermann to be chrysene, C,H», can 
be separated by sulphide of carbon, in which it is nearly inso- 
luble. From the soluble portion the author has separated a hydro- 
carbon, CyHy, which he calls pyrene. The sulphide of carbon having 
been distilled off, the residue is repeatedly treated with boiling 
alcohol, used each time in quantity insufficient to dissolve the whole 
mass. In this way several crystallisations of hydrocarbons are obtained, 
the melting point of which varies between 80° and 160°. After several 
crystallisations from alcohol, they are dissolved in boiling alcohol, and 
treated with their own weight of picric acid in the same solvent. A 
quantity of red crystals at once separates, which increases as the liquid 
cools. This is crystallised from alcohol until the melting point of 
the hydrocarbon becomes constant. The picric acid compound is 
then decomposed by ammonia, whereby the pyrene is separated. It 
crystallises from alcohol in plates, dissolves slightly in cold alcohol, 
pretty freely in hot aleohol, and very easily in benzol, ether, and 
sulphide of carbon. It fuses at 142°, and, like anthracene, distils at a 
high temperature. Its red crystalline compound with picric acid is 
very distinctive, and is the only compound of a hydrocarbon with picric 
acid, besides the corresponding one of naphthalene, which is formed 
immediately on mixing together the alcoholic solutions, saturated at 
the ordinary temperature, of its two constituents. It is more stable 
than the anthracene compound. Pyrene is readily acted on by nitric 
acid, even of sp. gr. 1°2, diluted with six times its volume of water, being 
converted into nitropyrene. In solution in glacial acetic acid, pyrene 
is but very slightly attacked when boiled with chromic acid. Heated 
with a mixture of potassium chromate and sulphuric acid diluted with 
an equal bulk of water, it is converted into pyrene-quinone. With 
bromine it yields two different derivatives, accordingly as it is acted on 
in the dry state or in solution in sulphide of carbon, in the first case 
giving dibromopyrene dibromide, and in the second tribromopyrene. 
Heated with hydriodic acid to 180°—200° in sealed tubes, pyrene takes 
up hydrogen, becoming O,Hi. and CyHy. Concentrated sulphuric 
acid heated with pyrene converts it into a sulpho-acid. Pyrene-quinone 
Ci;Hs(O2)", is obtained as a red powder, slightly soluble in alcohol, 
ether, benzol, and sulphide of carbon, pretty freely in hot acetic acid, 
and very soluble in nitrobenzol. It sublimes in red needles, but most 
of it is decomposed. It resembles chrysoquinone in appearance, but 
is turned brown instead of blue by cold sulphuric acid. Powdered zinc 
reduces it to pyrene again; boiled with powdered zinc and dilute 
potash, it dissolves with red colour and separates again on exposure 
to the air. Pyrene is different from Glaser’s diacetenylpheny], 
C.H;.C =: 0 — C = C.C.Hs. 
E. D. 
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On Tetraphenyl-cthylene, a Derivative of Benzone. By Arno Brnr.* 


Tu®& author prepares benzone by distilling dry calcium benzvate, with- 
out addition of lime, and in this way obtains 40 per cent. of the 
theoretical amount. When benzone is heated to 180° in a sealed tube 
for 12 to 18 hours with excess of phosphorus pentachloride a chlo- 
rinated compound is formed, in which the oxygen of the benzone is 
displaced by two atoms of chlorine: 


(C;H;).CO a PCI; = (C.H;)2CC1, _ PC}1,0. 


On attempting to distil the yellow liquid thus formed, it is found 
that as soon as the phosphorus oxychloride has passed over, the liquid 
begins to turn brown and evolve hydrochloric acid. The temperature 
rises rapidly to near the boiling-point of benzone, whilst only a small 
quantity of chorinated oil distils; and the contents of the retort 
become brown and pasty and carbonize when further heated. The 
author endeavoured to remove chlorides of phosphorus by means of 
water, but without success, and was therefore under the necessity of 
operating with a mixture of the chlorinated compound with benzone. 
The compound is extremely active, at once attacking alcoholic 
ammonia, dry ammonia, silver acetate dissolved in glacial acetic acid, 
and other substances. Finely divided silver, obtained by reducing the 
freshly precipitated chloride with zinc, completely deprives it of 
chlorine. The action requires to be moderated by cooling; so that the 
temperature shall not rise above 200°, as otherwise the compound is 
decomposed, and hydrochloric acid set free. On distilling the product 
from a retort of hard glass, benzone passes over first, followed at a 
very high temperature, by the hydrocarbon, which solidifies in the 
neck of the retort. It dissolves very sparingly in alcohol and ether, 
but easily in hot benzol, from which it is deposited in pointed crystals 
as the solution cools. It is purified by precipitating the saturated 
benzol solution with a large quantity of alcohol, and then forms a white 
crystalline powder. Analyses of the body agree with the formula 
CH». After having been melted together, it melts at 221° (uncorr.). 
By the action of bromine, it yields the compound C2.H,;Brs, and forms 
substitution-compounds with concentrated sulphuric and fuming nitric 
acids. J. R. 


On Dibromobenzene. By Victor MEYER:f 


Pure crystallised dibromobenzent, methyl iodide, and sodium were 
found to act upon one another only after standing for Sorie hours, 
and when the ice surrounding the flask had melted. The action then 


* Zeitschr. f. Chem. [2], vii, 25. 
+ Zeitschr. f. Chem. [2], vii, 26. 
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proceeded quite quietly, a large quantity of hydrocarbons being 
formed, of which the greater portion boiled at 135-140°. This body, 
when oxidized with potassium chromate and sulphuric acid, yielded 
terephthalic acid, which was found on careful examination to contain 
no trace of isophthalic acid. Moreover, when a’ mixture of the hydro- 
carbons was oxidized completely by distilling off the portion unacted 
upon after every 8 or 10 hours’ boiling, and oxidising afresh, the 
terephthalic acid formed in abundance was free from any trace of 
isophthalic acid. Hence the position of the bromine-atoms in crystal- 
lised dibromobenzene is 1 : 4. 


On a Sulphotoluene derived from Bromosulphotoluene. By H. 
Hvuesner, and F. C. G. Mur.ier.* 


In a former communication, the authors have described a sulphobromo- 
toluolic acid, the salts of which crystallise most beautifully,and could 
therefore be obtained in a state of perfect purity. It was to be expected 
that by replacing the bromine with hydrogen, a chemically pure sulpho- 
toluolic acid would be obtained.t 

To effect this, sodium amalgam was added to an aqueous solution of 
the sodium salt. After six days all the bromine was present as sodium 
bromide, from which the sodium salt of the new acid could not be 
separated by crystallisation as, like all the other salts, it is very soluble 
in water and alcohol. To isolate the acid, the liquid was neutralized 
with sulphuric acid, concentrated by evaporation, and evaporated to 
dryness after separation of Glauber’s salt; the residue was treated 
with phosphorus pentachloride; and the chloride of the sulpho-acid 
after being well washed, was heated with water in a sealed tube to 130° 
for some hours. The content of the tube were then boiled down in a 
flask until the temperature rose to 110°, and thick fumes of hydrochloric 
acid escaped, and a strong current of air was then blown through, by 
which all the remaining hydrochloric acid was expelled. On cooling 
the sulpho-acid solidified to a brown crystalline mass. 

The salts of this acid are very soluble in water and alcohol, whilst 
those of the brominated acid are much less soluble; it is remarkable 
that the corresponding salts in the two series contain the same amount 
of water of crystallisation. The following were prepared :— 

(CsHy.CH;:SO3)2Ba + 2 aq. is an indistinctly crystalline powder. 

(C.Hy.CH:SO;),Ca does not crystallise from an aqueous solution. 
When a concentrated alcoholic solution is heated, the salt separates in 
small shining plates,which dissolve again on cooling. (CsH;.CH;SO;)2Pb 


* Zeitschr. f. Chem. [2], vii, 14. 


t+ On acting upon toluene with sulphuric acid, two isomeric sulpho-acids are 
always formed, the separation of which is difficult—C. 8. 
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+ 2aq. crystallises from the aqueous solution in thin plates, which are 
grouped in rosettes. From a concentrated alcoholic solution, 1t is pre- 
cipitated by addition of ether in small shining plates. From a solu- 
tion in absolute alcohol, it crystallises in long needles. CsH,y.CH;SO;Na 
+ $aq. crystallises from absolute alcohol in large shining plates. 
C;Hi.CH;SO,;K + 4 aq. is less soluble in absolute alcohol than the other 
salts, and crystallises from this solution in brilliant plates, which resemble 
naphthalene, and when formed very slowly, are grouped together in 
beautiful rosettes. 

By acting on this last salt with phosphorus peutachloride, the pure 
sulphochloride CsH,.CH;SO,Cl was obtained, as a faint yellow, trans- 
parent liquid, having a penetrating smell. By treatment with tin and 
hydrochloric acid, it was converted into the corresponding sulphydrate 
C.H,.CH;SH, a colourless and strongly refractive liquid, which has 
a powerful odour, and is very caustic, destroying the skin. It forms 
mercaptides with metals. 

Toluene bisulphide (C,Hy.CHs3)282, is obtained by boiling the sulphy- 
drate for some days with dilute nitric acid. It is a yellowish oil, which 
boils with partial decomposition at about 150°. 

By boiling the chloride with aqueous ammonia, the amide C,H. 
CH;SO.NH, is produced. To isolate it, the liquid is evaporated to 
dryness, and the residue exhausted with ether. From the boiling 
aqueous solution, it separates in small feathery crystals; once it was 
obtained in large plates. It is very readily soluble in alcohol, ether, 
and aqueous ammonia. The pure compound melts at 90—91°. 

The authors believe that their acid is identical with the so-called 
metasulpho-toluolic acid, which has been investigated by Barth, 
Engelhardt and Latschinoff, and by A. Wolkow. They hope to 
settle this question definitively by further researches, C. S$. 


On some Derwatives of Isobutylic Alcohol. By K. ReimMeEr.* 


. Tue isobutylic alcohol employed by the author was prepared from 
fusel-oil by Kramer and Pinner’s process, and boiled at 108°. The 
butyl bromide obtained from it by the action of bromine and phosphorus 
boiled at 87°—88°. The bromide, heated to 150° with alcoholic am- 
monia, yielded the three butylamines, which were difficult to separate. 
After approximate separation of the three bodies by fractional distilla- 
tion, the portion having the lowest boiling-point, when mixed with 
ethyl-oxalate, yielded at once the crystalline and easily purified dibu- 
tylowamide, C,0.N(C,H,)2N He, from which monobutylamine, CyH,.H.N, 
boiling at 62°—65° (70°, Wurtz), was obtained by boiling with potas- 
sium hydrate. The portion of the crude butyl-bases boiling between 


* Zeitschr. f. Chem. [2], vii, 26, from Deut. Chem. Ges. Ber., iii, 756. 
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110° and 180° was digested for some days with ethyl oxalate, and thus 
yielded ethyl-dibutylowamate, C,02.N(CyH»)2.0C.H;, which gave dibu- 
tylamine, (C\H,),HN, boiling at 120°—122°, when boiled with potas- 
sium hydrate. The fraction of the butyl-bases having the highest 
boiling-point was digested with butyl bromide, until the base liberated 
by soda-ley boiled between 177° and 180°. The product consisted 
almost entirely of tributylamine (C,H,);N. All these amines yield 
exceedingly beautiful platinum-salts. It is remarkable that all 
attempts to prepare a tetrabutylammonium-compound have failed. 
Tributylamine, heated with butyl bromide under pressure, yields tri- 
butylamine hydrobromate and butylene. Butyl sulphocyanate, 
CS.NO,Hp, obtained from butylamine, boils at 161°—163°, and forms 
with ammonia a fine crystalline sulphuretted urea, (CS)(C,H,)H;N2, 
melting at 90°—91°. The isomeric sulphocyanate obtained by the 
action of butyl sulphate on potassium sulphocyanate, boils at 174°— 
176°. Butylamine is likewise formed on heating salts of butylsulphuric 
acid with ammonia : 


2C,H,.KSO, + 4H,N = K.SO, + (H,N).SO, + 2C0,H,,N. 


The yield, however, falls far short of the theoretical amount, and the 


reaction cannot be recommended for the preparation of butylamine. 
J. R. 


On some transformations of Phenol. By L. Bartu.* 


PHENOL is easily attacked by fused caustic potash, hydrogen being 
abundantly evolved. The fusion has to be stopped as soon as the mass 
assumes the consistence of a syrup. It contains, now, besides non- 
attacked phenol, salicylic acid and oxybenzoic acid, a new compound 
C,2Hi9O2, which the author calls diphenol. 

To isolate this body, the fused: mass is dissolved in water, an excess 
of sulphuric acid is added, and the liquid is shaken up with ether, which 
dissolves all the products formed. The acids are removed by shaking the 
solution with aqueous ammonium carbonate, and after evaporating the 
ether, the residue is subjected to fractional distillation to separate the 
phenol from diphenol, which boils at 340°—350°. By dissolving it in a 
solution of sodium carbonate, again exhausting with ether, and distilling, 
it is obtained pure. It is a very viscous oily liquid, which, after 
standing for some time, deposits crystals. It has a faint aromatic 
odour; water dissolves a small quantity; the solution gives a blue 
coloration with ferric chloride. It is soluble in alcohol, ether, caustic 
potash, and less in ammonia. It is acted upon by nitric acid, sulphuric 
acid, and phosphorus pentachloride; the products thus formed were 
not obtained in the pure state. 

* Zeitschr. f. Chem. [2], vii, 18, from Ann. Ch. Pharm., clvi, 9. 
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By heating it with caustic potash and methyl iodide in presence of 
alcohol to 120°—130°, dianisol C,4H,,O. was formed, which was extracted 
from the products of the reaction with ether. It is a rather mobile 
liquid, boiling between 310°—320°, and having an aromatic odour. On 
standing, a crystalline powder separates out from it, consisting of 
microscopic octohedrons, which meit at 146°, They have the same com- 
position as dianisol, and are either the pure compound or an isomeride. 
The liquid dianisol gives with bromine an amorphous substitution- 
product, and with nitric acid an indistinctly crystalline nitro-compound ; 
the crystallised dianisol yields also an amorphous bromine-compound, 
but the nitro-compound crystallises in densely interwoven needles. 

The author in all his experiments recovered a little more than 
one-half of the phenol; of diphenol, he obtained 12—15 per cent., 
and of the acids scarcely 1 per cent. He has convinced himself, 
that all these products are really derived from phenol, and not 
from an admixture, by using the non-attacked phenol over and over 
again, and by employing pure phenol obtained by distilling oxybenzoic 
acid with caustic lime. The author believes that the constitution 
of diphenol is expressed by the formula | OHOH Kach molecule 
of phenol loses one atom of hydrogen, and the two monad groups thus 
formed combine with each other. ‘The formatiom of the two isomeric 
acids he explains by assuming that a phenol-residue, C;H,OH, unites 
with COOH resulting from the more complete oxidation of another 
molecule of phenol. C. §. 


On the Action of Phenol on Ammonia. By M. Bervurror.* 


BERTHELOT, on putting the reaction C;H,O + NH; = C,.H;N + H,0 
to the test, by heating phenol which was saturated with gaseous am- 
monia when in the fused state, to 280° for 24 hours, obtained but a mere 
trace of aniline, using a solution of chloride of lime as a test. Heating 
to 360° did not increase the quantity of aniline to any appreciable 


_extent. Phenol heated for several hours to 360° with ammonium 


chloride, or iodide, gave no trace of aniline. 
Conversely, aniline gave no trace of phenol when heated for 20 hours 
with 10 parts of water to 310. W. H. D. 


On Phenylic Hther and Diphenylene Oxide. By W. HOFYMEISTER.t 


As already stated in a preliminary notice, a mixture of phenol 
and diazobenzene-sulphuric acid evolves nitrogen, even in the cold, 
and more freely when gently warmed, and a thick oily liquid is formed 
which contains a body having an aromatic odour. On treating the 


* Ann. Ch. Pharm., clvii, 109. 
+ Zeitschr. f. Chem. [2], vii, 24, from Deut. Chem. Ges. Ber., iii, 747. 
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mixture with excess of soda-ley, and distilling the portion insoluble 
therein from a retort in a current of steam, there passes over a pale- 
yellow oil, which sinks in water, and when purified by repeated recti- 
fication, solidifies completely in a cooling mixture to a mass of colour- 
less long needles. The analysis of this body agrees exactly with the 
composition of phenylic ether : 


C.H;N-HSO, + C,H,OH = (C.H;).0 + SH.0, + N2. 


Phenylic ether forms a colourless solid mass, having an agreeable 
aromatic odour. It melts at 28° and boils at 248°. The slightest 
admixture, of a foreign compound prevents its solidifying. It is in- 
soluble in water, but mixes with ether in all proportions. It is not 
affected by distillation with phosphorus pentachloride, but is attacked 
by a mixture of the pentachloride and oxychloride when heated to 
220° in a sealed tube for 10 hours. On opening the tube, hydrochloric 
acid escapes, and on distillation there pass over first a large quantity 
of phosphorus trichloride, followed by the oxychloride added, and 
lastly at 260—280°, a colourless chlorinated oil. Monochlorobenzene is 
not formed in this reaction. Phenylic ether is not reduced when its 
‘vapour is passed over zinc-filings heated in a combustion-tube. It is 
not attacked by hydriodic acid when heated therewith to 250° for 10 
hours, nor by prolonged heating with a mixture of chromic acid and 
glacial acetic acid. 

Phenylowide-disulphuric acid. Concentrated sulphuric acid does not 
act upon phenylic ether in the cold, but when warmed in the water- 
bath, gradually dissolves it, and on diluting the product with water, a 
perfectly clear solution is obtained. The barium-salt, prepared in 
the usual manner, crystallises from its solution in small warty 
masses; when purified by recrystallisation it has the composition 
C:,H;O(SO;).Ba. It dissolves easily in water, alcohol, and ether. 
The free acid was obtained by decomposing the lead-salt with hydrogen 
sulphide and concentrating, as a syrupy liquid, which after standing 
for some time in a desiccator, deposited tolerably large, hard, colourless 
deliquescent crystals, easily soluble in alcohol, but insoluble in ether. 

Diphenylene Oxide.—The author further examined the phenylic ether 
described by Lesimple (Ann. Ch. Pharm. 188, 875). This body crystal- 
lises readily from alcohol in fine colourless lamine, having an agreeable 
aromatic odour, and the composition C,.H,O. These crystals agreed 
perfectly in external characters and in melting-point with the body 
described by Lesimple. The compound is not acted upon when 
its vapour is passed over red-hot zinc filings. It is attacked by 
phosphorus pentachloride at 220° in a sealed tube, a chlorinated 
body being formed which crystallises from alcohol and melts at 92°. 

J. R. 
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On the Action of Sulphuric Acid on Organic Chlorides containing Oxygen. 
By A. OppenuHEIM.* 


(1.) Monochlorhydrin of Glycol, C,Hy.OH.Cl, behaves just like ethyl 
chloride, C,H;Cl, evolving hydrochloric acid and forming the acid, 
C.H,.OH.SO,H, already obtained from glycol and sulphuric acid, 
and described under the name of sulphoglycollic acid by Maxwell 
Simpson. (2.) Epichlorhydrin, C;H;ClO, unites with sulphuric acid 
to form a thick oil, CH,OH.CHSO,H.CH,Cl, much heat being pro- 
duced ; potash removes the sulphuric acid fromit. (3.) Benzoyl chloride 
is acted on much more energetically by sulphuric acid than by water, 
hydrochloric acid escaping in torrents, without the mixture becoming 
sensibly warm. When an excess of sulphuric acid is used, the new 
compound crystallises out in prisms. As soon as it is brought in 
contact with water, much benzoic acid separates. The crystals placed 
on a porous tile in a vacuum become opaque, amorphous, and com- 
pletely soluble in water, without separation of benzoic acid. By adding 
the sulphuric acid to an excess of benzoyl chloride, heating, and distil- 
ling off the excess in a current of carbonic acid, a fused, hard, hygro- 
scopic mass remains, which, like the preceding product, is completely 
' soluble in water, and consists of sulphobenzoic acid, which in this way 
can be easily obtained, and in large quantity. (4.) Acetyl chloride 
gives with sulphuric acid only hydrochloric and acetic acids. (5.) 
Chiorophthalic acid gives with two molecules of sulphuric acid, an oily 
body, which by distillation yields at 280° a rapidly solidifying crystalline 
mass, breaking up with water into sulphuric and phthalic acids. 
(6.) Monochlor- and trichlor-acetic acids may be boiled with sulphuric 
acid without suffering any change. E. D. 


On the Acids obtained by the Oxidation of Fermentation Butylie Alcohol. 
By E. ERLENMEYER.t 


THE oxidising action exerted on fermentation butylic alcohol by 
potassium chromate and sulphuric acid, appears to take place in two 
stages. In one case, where heat was not applied, isobutyric acid was 
the result. By heating the mixture, the isobutyric acid can be made 
to break up completely into carbon dioxide and acetic acid. In a 
quantitative experiment, 98°4 parts CO, were obtained per 100 parts 
isobutyric acid; in another case 100°4 CO,. The equation CyH,O, + 
O;, = 2CO, + 2H,0 + C.H,O, requires 100 CO, per 100 parts iso- 
butyric acid. Normal butyric acid, according to Veiel, does not yield 
acids of the series containing less carbon than itself. 


W. H. D. 


* Zeitschr. f. Chem. [2], vii, 21, from Deut. Chem. Ges. Ber., iii, 785. 
+ N. Repert. Pharm., xx, 86. j 
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On the Oxidation of Isobutyric Acid. By A. Poporr.* 


THE observations of Chapman, Morkownikoff, and Buttlerow on the 
oxidation of some oxy-acids, and the hypotheses to which they have 
given rise, lead to the conclusion that in such oxidations the carbon 
atoms first attacked are those which are already partly combined with 
oxygen. For example— 


, 
RRH 


VY @' R R 
CO.H A Co 


Now there exist iso-acids (properly para-iso-acids) of the fatty series 
possessing a constitution exactly analogous to that of the oxy-acids, but 
containing hydrogen in the place of hydroxyl. It was to be expected 
that these bodies would behave towards oxidising agents in the same 
way as the oxy-acids. The correctness of this supposition has been 
confirmed by experiment in the case of isobutyric weid. 

Isobutyric acid, prepared by Morkownikoff’s process, is scarcely 
attacked by a mixture of potassium dichromate and dilute sulphuric 
acid, a very small quantity of carbon dioxide being formed after boiling 
for 24 hours. But when excess of isobutyric acid is heated to 
140°—150° with an aqueous solution of chromic acid for 18 or 20 
hours, a quantity of carbon dioxide escapes on opening the tube after 
cooling. On submitting the contents of the tube to distillation, and 
neutralising the distillate with potash, to remove free isobutyric acid and 
the acetic acid which might possibly be formed, an oily layer is obtained 
which boils at 55°—60° and possesses all the properties of acetone. 
‘Hence we have— 


CH;CH;H 


| . CH;CH; 
a al + O0.= N/’ + COs + HAO. 
co 


It is to be assumed, therefore, that all iso-acids of the above form yield 
by oxidation the corresponding ketones, the carbon-atom which is in 
combination with carboxyl, and with the smallest quantity of hydrogen, 


being first attacked. 
J. B. 


On the different Valerie Acids. By E. Kxurnmuyenr.t 
In connection with this subject, the author calls in question the value 
of the behaviour of a body towards polarised light, in determining 


* Zeitschr. f. Chem. [2], vii, 4. 
+ N. Repert. Pharm., xx, 88. 
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chemical identity. He considers it possible that in liquids, as in solids, 
chemically identical molecules may act on polarised light when they are 
arranged in smaller or larger groups, but may produce no effect when 
they exist as single molecules. His experiments with different valeric 
acids may be thus summed up :— 

(1.) Valeric acid from valerian root is optically inactive, and chemi- 
cally identical with the acid from inactive amylic alcohol, and that 
from isobutyl cyanide. The three acids give the same barium salt, 
which is easily crystallisable. 

(2.) The acid from active amyl alcohol, and that obtained by 
oxidising leucine (prepared from albuminous substances) are optically 
active, and have a somewhat higher specific gravity and lower boiling 
point than the inactive acid ; their barium salt dries up to an amorphous 
glass. 


phuric acid to 200°, is converted, with partial carbonisation, into an 
acid which optically is quite inactive, but which possesses the other 
properties of the active acid, its barium salt also drying up to an amor- 
phous glass. 

From his experiments, Erlenmeyer infers that the active acid differs 
in constitution from the inactive acid; he thinks it will prove to be 


trimethyl-acetic acid or methyl-ethyl-acetic acid. 
W. H. D. 


On the action of Ammonia upon a-Chlorpropionic and B-Iodopropionic acid. 
By W. Heinrz.* 


Wuewn «-chlorpropionic acid is boiled with aqueous ammonia, a large 


quantity of lactic acid is formed, besides alanine. Alcoholic ammonia 


acts very slowly upon a-chlorpropionic acid; to accelerate the reac- 
tion, a little strong aqueous ammonia was added. Besides alanine 
and ethyl-lactic acid, a certain quantity of lactic acid was obtained, 
probably formed by the presence of the water. 

Caleiwm ethyl-lactate, dried in the air, has the composition 
(CsH,O;)2.Ca + 2H,0; the salt, which was analysed by Wurtz, had 
been dried at 100°. 

When a-chlorpropionic acid is heated with alcohol, «-chlorpro- 
pionic ether is formed, but no ethyl-lactic acid. 

By treating §-iodopropionic acid with ammonia, an isomeride of 
alanine, which the author calls cthylene-lactamic acid, and ethylene- 
dilactamic (diparalactamic acid) are formed.t The latter compound 
corresponds to diglycollamic acid. 

* Zeitschr. f. Chem. [2], vii, 19, from Ann. Ch. Pharm., elvi, 25. 

+ This compound would be better called paralactamic, or B-amidopropionic acid 


—C. 8. 


(3.) The optically active acid, when heated with some drops of sule 


? 


128 ABSTRACTS OF CHEMICAL PAPERS. 


To effect the separation of the two acids, the solution was repeatedly 
boiled down with lead oxide, as long as ammonia was given off. On 
exhausting the residue with water, basic lead iodide was left behind ; 
from the solution a lead salt of dilactamic acid was precipitated in 
colourless needles by addition of alcohol. This salt was dissolved in 
water, and converted into acid dilactamate of lead, by passing carbonic 
acid through the solution. This last salt crystallises from a hot alco- 
holic solution in very small and thin plates. 

A better method of separation is to convert the two acids into the 
silver-salts. To effect this, the iodine and ammonia are removed as 
described, and the lead is precipitated from the solution by sulphuretted 
hydrogen. By adding silver-oxide to the filtrate, as long as silver 
dilactamide is formed—a salt which is almost insoluble in water—and 
passing sulphuretted hydrogen through the filtrate, a solution of 
ethylene-lactamic acid is obtained. This solution, when evaporated, 
leaves the acid as a syrupy liquid, which, by agitation with ether and 
repeated boiling of the residue with alcohol, is converted into a solid 
mass. The acid is readily soluble in water, but nearly insoluble in 
absolute alcohol. It crystallises in transparent prisms, belonging 
probably to the monoclinic system. On heating it to 170°, it turns 
brown, and sublimes very slowly in feathery needles; at a higher tem- 
perature it is completely decomposed, leaving a very difficultly combusti- 
ble charcoal. It has a sweetish taste; the faint acid reaction of its 
concentrated solution is probably due to the presence of a little dilac- 
tamic acid. It combines with bases as well as with acids. The copper 
salt (C;H,NO,),Cu + 5H,0, which is much more soluble in water than 
the corresponding alanine compound, crystallises in large dark-blue 
rhombic prisms. With silver-nitrate the acid forms the compound 
C;H,;NO,.AgNOs, in colourless needles, which deflagrate on heating. 

Dilactamie acid, CeH;NO;, which was obtained by decomposing the 
lead or silver-salt with sulphuretted hydrogen, remains on evaporation 
as a thick, colourless syrup gradually solidifying on standing to a 
radiate crystalline mass. Once by adding a particle of the solid acid 
to a concentrated solution, the author obtained distinct crystals, con- 
sisting of shining plates or flat needles. If, to the solution saturated 
with ammonia, silver-nitrate is added, a precipitate of silver dilactamate 
C,H,NO,Ag: is obtained. On adding more silver-nitrate to the filtrate 
whilst warm, the compound C.HjN.0;Ag, + 13H,0 separates on 
cooling in colourless crystals. When ammonia is added to its solution, 
silver dilactamate is precipitated. The author did not succeed in 
obtaining corresponding lead and copper salts; neither was he able 
to prepare a crystallised nitrate of this acid. 


By using alcoholic ammonia,the same compounds were formed as 


with aqueous ammonia. Cc. Ss. 
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On some Products obtained from Aspartic Acid. By EuGen 
ScHaa.* 


Inactive aspartic acid has been obtained artificially from the ammonium 
salts of malic, maleic, and fumaric acids; but this acid has not yet 
been transformed into asparagine. To effect this, the author prepared 
the acid silver salt of aspartic acid (which be obtained from asparagine), 
and heated it gently in the water-bath with ethyl iodide and a little 
alcohol. A reaction set rapidly in, iodide of silver and monethyl 
aspartate being formed. The latter compound is a crystalline substance 
which, after evaporating the alcohol and excess of ethyl iodide, was 
dissolved out with ether. 
COOH 
When this monethyl compound cad NE , is treated with 
COOC.H; 
strong aqueous ammonia, it is easily converted into asparagine, pos- 
sessing all the properties of the natural product. 

When dry hydrochloric acid gas is passed over asparagine for three 
days, and the temperature is gradually raised to 180°, a white hard 
mass is formed. The same product is obtained by boiling asparagine 
with strong hydrochloric acid and heating the dried mass in a current 
of carbon dioxide, first to 120° and afterwards to 200°. 


The body thus obtained is a mixture of two compounds; one which 
is sparingly soluble in cold water, can be extracted by boiling water ; 
it has the composition C,,H,,N,Os, and is formed according to the 
equation— 


4C,H,NO, —s ©,.-HiN,O> + 7H.0. 


. The residue, insoluble in water, is C;,H.,N,0,;, formed according to the 
equation— 


89,H,NO, a Cx2HoeN sO); + 15H.O. 


Both the soluble and the insoluble compound take up water when 
boiled with ammonia or baryta-water, and are converted into inactive 


aspartic acid. 
C. 5S. 


On the Sulpho-acids of Orthobromotoluene. By E. Wrostevsky.t 


Ir was shown in a former paper (Zeitschi. vi, 329) that, in the action 
of bromine on orthobromotoluene, the substituted bromine does wot 


* Ann. Ch. Pharnf., clvii, 24. 
+ Zeitschr. f. Chem. [2], vii, 6. 
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occupy the para-position, and it became of interest to ascertain which 
position would be occupied by other bodies in orthobromotoluene. 
With this object the author has investigated its behaviour with fuming 
sulphuric acid. 

The fuming acid must be added gradually to the bromotoluene, the 
mixture being kept cool at first and the combination finally aided by id 
warming in a water-bath. On saturating the product with baryta, three 
barium salts (a, 8, y), separable with tolerable facility by fractional 
crystallisation, are obtained. The §-salt is most abundant, the a-salt 
less so (about 25 per cent.), while the proportion of y-salt is very 
small (3 per cent.). 

The a-barium-salt (C;H;BrSO;),.Ba + HO, crystallises in small 
prisms. 1,000 parts of water at 19° dissolve 5°28 parts of the salt. 
The a-potassium-salt crystallises in fine prisms. When melted with 
potassium hydrate it evolves a large quantity of hydrogen: the fused 
mass readily yields a considerable quantity of salicylic acid, melting at 
155°. Hence this acid is orthobromotoluene-metasulphuric acid. 

The barium-salt of the B-acid, (C;HsBrSO;).Ba+3H,0, crystallises 
in fine shining lamine. 1,000 parts of water at 190° dissolve 14°52 
parts of the salt. The 8-lead-salt, (C;HsBrSO;).Pb + 3H,0, and the 
8-calcium-salt, (C;H,.BrSO;).Ca + 5H.O, form large prismatic crystals. 
The 6-potassium-salt crystallises in large shining lamine. When fused 
with potassium hydrate, this salt likewise yields a considerable quantity 
of salicylic acid; consequently this acid is also an orthobromotoluene- 
metasulphuric acid. 

The barium salt of the y-acid, (C;H.BrSO;),.Ba+5H,0, erystallises 
in needles. 1,000 parts of water at 19° dissolve 32°48 parts of the salt. 
As this acid is formed in very small proportion only, but little of it 
could be converted into potassium-salt and fused with potassium 4 
hydrate. The very small quantity of oxy-acid thus obtained did 
not colour ferric chloride, and was therefore oxybenzoic or paraoxy- 
benzoic acid. 

A nitro-compound of 8-orthobromotoluene-metasulphuric acid is readily 
obtained by the action of nitric acid on the B-acid. One nitro-acid only 
appears to be formed. The bariwm-salt, [C,;H;Br(NO,)SO3].Ba : 
+7H.0, crystallises in needles, soluble in water. The lead-salt, 
[C;H;Br(NO;)SO;],Pb + 3H,O, forms fine prismatic crystals, easily 
soluble in boiling water. The calcium-salt, [C;H;Br(NO,)SO;],Ca+ 
9H,0, crystallises from alcohol in large prisms, very easily soluble in 
alcohol and water. 


J. R. 


ORGANIC CHEMISTRY. 131 


On Sulphobenzoic Acid. By Apvor and OpprentiuiM.* 


Tue authors point out that the barium salt of the sulphobenzoic acid, 
described by Carius and Kiimmerer (Ann. Ch. Pharm. exxxi, 153), 
readily shows supersaturation, and does not differ in solubility from the 
salt previously investigated by Fehling. The sulphobenzoic acid 
from benzoyl chloride and sulphuric acid gives, like the ordinary 
sulphobenzoic acid, when fused with sodium formate, isophthalic acid 
(melting point 275°), and with potash, oxybenzoic acid (melting point 
182°). 
W. 4H. D. 


On Sulphomaleic Acid. By R. MeEsseEt.f 


Fumaric acid combines directly with neutral potassium sulphite, forming 
the potassium salt of sulphofumaric acid (B. Credner),f and ac- 
cording to Messel, its isomeride, maleic acid, behaves similarly. On heat- 
ing maleic acid for some hours with a solution of potassium sulphite in 
a retort connected with an upright condenser, and then allowing the 
liquid to stand, large colourless crystals were obtained, which gave on 
analysis numbers agreeing with the formula C,H;K,SO; + 2 aq. The 
neutral potassium salt CsH;K,SO,; + aq. is prepared by neutralising a 
solution of the above salt with potassium carbonate. On adding lead 
acetate to a solution of the acid salt, a yellowish-white, heavy precipitate 
is thrown down, which becomes crystalline on boiling. On decomposing 
this. with hydrogen sulphide, an acid potassium salt of the formula 
C,H;KSO, is obtained. The neutral lead-salt may be prepared from 
this last-named salt by precipitation with lead acetate. On the addition 
of a barium salt to a solution of any of the above, the neutral barium 


salt is precipitated as a white powder. By the action of calcium car- 


bonate on sulphomaleic acid, a non-crystalline calcium salt, probably of 
the composition C,H,CaSO; is obtained, and this, by neutralization with 
calcium hydrate yields the neutral salt. The silver salt C,H;Ag;SO, is 
prepared from the acid potassium salt containing only 1 at. potassium, 
by neutralizing with ammonia and precipitating with silver-nitrate ; it 
is a heavy precipitate, slightly soluble in’ cold, readily soluble in hot 
water. The free acid is obtained by decomposing the silver-salt with 
hydrogen sulphide. On heating sulphomaleic acid or its salts to fusion 
with potassium hydrate, it is decomposed into fumaric acid and sulphite. 
Messel has also examined, for the purpose of comparison, the barium, 
calcium, and silver-salts of sulphosuccinie acid prepared by Febling’s 
method, and finds them in all respects identical with those of sulpho- 
* Zeitschr. f. Chem. [2], vii, 22, from Deut. Chem. Ges. Ber., 1870, 738. 


+ Ann. Ch. Pharm., clvii, 15. 
t{ Inaugural-Dissertation ; Tiibingen, 1869. 
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maleic acid. Sulphosuccinic acid also yields fumaric acid, on fusion 
with potassium hydrate, but this is, perhaps, not a primary product of 
decomposition, but results from the malic acid first formed. From 
the absolute identity of the silver-salts he concludes that the three 
acids, sulphofumaric, sulphomaleic, and sulphosuccinic are identical, 
and not isomeric, and are represented by the constitutional formula, 


COOH—CH.—CHS0O.0OH—COOH. 
H. EH. A. 


On Sulpho-pyrotartaric Acid. By Turopor WtirLanp.* 
pho-py 7 


THE author says: it appears that the non-saturated carbon-compounds, 
in which two carbon atoms are connected by two combining powers,t 
unite directly with the alkaline bisulphites. He investigated the sulpho- 
acids obtained by this reaction from the three isomeric bodies, itaconic, 
mesaconic, and citraconic acids. : 
The result of this somewhat incomplete research is, that the three 
CO.OH 
isomeric acids yield one and the same sulpho-acid, cad SO;H_ , which 
CO.OH 
he calls sulpho-pyrotartaric acid, as he does not doubt that the same 
body will be obtained by the action of fuming sulphuric acid upon 
pyrotartaric acid. 

To prepare the acid, he boiled a moderately concentrated solution 
containing one of these acids and neutral potassium sulphite, in a 
retort connected with a reversed condenser for four to five hours. The 
potassium-salt of the new acid thus obtained is an amorphous mass. 
The barium- and lead-salts are slimy precipitates, which are most 
difficult to wash. 

The only salt which was obtained in a pure state and analysed, was 
the calcium-salt, a crystalline precipitate obtained by adding calcium 
chloride to a solution of the potassium-salt; it is moderately soluble in 
boiling water, and can easily be obtained pure by recrystallisation. 
Dried in the air, it has the composition (C;HiS.0,).Ca; + 7H.O; 
at 100° the salt loses 5 molecules of water, another at 160°, and the 
last at 180°; above 190° it begins to decompose. 

To obtain the free acid from this salt, oxalic acid cannot be used, as 
it does not produce complete decomposition ; it was therefore treated 
with sulphuric acid and dilute alcohol. On evaporating the alcoholic 


* Ann. Ch. Pharm., clvii, 34. 

+ The term non-saturated implies that these compounds contain carbon-atoms with 
free combining powers. Most chemists, however, are now of opinion that in these 
compounds, two carbon-atoms are linked together by more than one unit of com- 
bining capacity. Kekulé calls such bodies “ Wasserstoffirmere Verbindungen.” It 
would be desirable to bave an equivalent English term.--C. S. 


ORGANIC CHEMISTRY. 133 


solution, the acid remained in indistinct crystals. It is very soluble 
in water; the small quantity produced prevented the author from 
obtaining it free from sulphuric acid and the acid calcium salt. The 
acid potassium and ammonium salts form warty crystals, readily soluble 
in water. The neutral potassium salt is not precipitated by iron, 
copper, mercury, or zinc salts. 

On boiling the potassium salt with a little water and an excess of 
caustic potash down to a crumbling mass, potassium sulphite and the 
potassium salt of a new acid are formed by replacement of the monad 
group, SO;H, by hydroxyl. To obtain the free acid, the fused mass 
was decomposed by dilute sulphuric acid ; the solution concentrated by 
evaporation, and, the residue shaken with alcohol; the alcoholic solu- 
tion boiled down; the residue treated with barium carbonate; and the 
barium salt thus obtained, which is very soluble in water, was decom- 
posed by sulphuric acid. 

The acid forms small, hard crystals, readily soluble in water, sparingly 
in alcohol and ether. The silver-salt contains 59°5 per cent. of silver, 

COOAg 


which agrees with the formula C;H;< OH 
. COOAg 


The acid has the composition and all the properties of oxypyrotartaric 

acid, which Maxwell Simpson obtained by the action of caustic 
CN 

potash upon dicyanhydrin, C;H;¢ OH. The author leaves it, however, 
ON 


undecided whether those two bodies are identical or not, as he did not 
determine the melting-point of his acid. Simpson’s acid melts at 
133°. C.S. 


Action of Bromine on Acetic Aldehyde. By W. Haarmann.* 


By the regulated action of bromine on aldehyde, a compound is formed 
which crystallises in long needles, soluble in ether, alcohol, and water. 
This body possesses a penetrating, tear-exciting odour, and exhibits 
‘the composition of dibromaldehyde, C,H,Br,0. It instantly reduces 
silver-nitrate to the metallic state. The above formula is further sup- 
ported by the fact that, under slightly altered conditions, bromine 
acting on aldehyde produces dibromacetic acid. 


J. R. 


Action of Cyanic Acid on Acrolein. By F. Metms.t 


ACROLEIN absorbs cyanic acid with avidity, the same phenomena being 
observed as in the corresponding experiment with acetic aldehyde, On 
* Zeitschr. f. Chem. [2], vii, 27, from Deut. Chem. Ges. Ber., iii, 758. 

+ Zeitschr. f. Chem. [2], vii, 27, from Deut, Chem, Ges. Ber., iii, 759. 
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treating the product of the action with hot hydrochloric acid, the 
trigenic acid of the allyl series crystallises from the liquid, as it cools, 
in colourless needles, which dissolve with some difficulty in water. The 
ammonium-salt of the acid gives a white amorphous precipitate with | 
silver-nitrate. 


J. R. 


Conversion of Chloral into Aldehyde by inverse Substitution. - By 
J. PERSONNE.* 


Tue author obtained aldehyde by adding zinc to a solution of chloral 
hydrate acidulated with hydrochloric or sulpharic acid. In an experi- 
ment, in which the action was moderated by adding the acid gradually 
and in small quantities only, to the zine and chloral, sufficient aldehyde 
was obtained to prepare the ammonia compound, and render its identity 
certain. At the same time, polymers of aldehyde are formed, in par- 
ticular paraldehyde. 

By passing ammonia gas into a well cooled vessel containing 
small quantities of anhydrous chloral, trichloraldehyde-ammonia, 
C,HC1,0.NH; is obtained, very similar in its properties to aldehyde- 
ammonia. When ammonia is passed, not so slowly, into quantities of 
chloral greater than 2 or 3 grms., the liquid, even when well cooled, 
becomes heated, and besides the trichloraldehyde-ammonia, chloroform, 
and formamide, CH;NO, are produced, owing to secondary reaction, 
thus: C,HCl,0 + NH; = CHCl; + CH;NO. 

W. H. D. 


The Quality of Chloral Hydrate. By B. H. Paut.t 


THIs paper contains the results of an examination of several commercial 
preparations of chloral. Twelve samples from various sources, repre- 
senting the chloral hydrate now supplied in the market, were analysed 
by heating with ammonia in tubes, to about 40° C. for three or four 
hours. The volume of the chloroform produced by the action of the 
alkali is measured, and the percentage by weight obtained by calcula- 
tion, 1-497 being taken as the sp. gr. of chloroform. The following are 
the results obtained :— 


* Ann. Ch. Pharm., clvii, 113. 
f{ Pharm. Journ. Trans. [3], i, 621. 
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ml oe Percentage 
0. 0 chloroform 
Sample. Conmpetens: obtained 
by weight. 
1 White amorphous dry lumps ..cecssccccceccesseceveces| 69°10 
2 Hard transparent fragments of crystals .......... sees ames 71°86 
3 Thin translucent crystalline cake .......0... ce veees 71°86 
4 White opaque cake, apparently not quite dry, especially at 
GD GRIND v6 0.0 0.54 00.40.5900 09 069 90:0090.00900640000088 62°87 
5 Very small orystals, aggregated into translucent jumps, with} ~ 
a slightly moist appearance.........scecececeecceeecs 70°36 
6 White semitranslucent cake, with slightly moist appearance 71 ‘86 
7 Translucent crystalline cake, consisting of small ies crystals, 
moist and greasy to the touch......ceccsecceovecsvecs 71°10 
8 Large tabular crystals, like chlorate ‘of potash coccscscccce| 66°SOS 
9 Translucent lumps, consisting of scaly crystals, slightly moist 
to the touch .....eeeeeeess ceeccveveccose ceess| 67°36 
10 Small acicular crystals, apparently ‘breaking up into scales 
when rubbed in the hand, slightly moist to the touch. . 70°30 
1l White opaque lumps, resembling effloresced carbonate of 
ammonia, with distinct crystalline fracture, translucent 
at the interior, and wits to the touch.........006. eee 69°40 
12 Chloral alcoholate .....ccccccccvccvccccccccccccccceses 56°13 
Pure chloral alcoholate .....cccccscccccccccsssscccesess| 61°76 
Pure chloral hydrate . cccccccccceccscccccccccceccs| FeSO 


Two other samples, examined by Dr. Versmann, had the following 
properties :— 


Corresponding 
Percentage of 
Samples. Physical properties. chloroform, aed 
by weight. hydrate. 
Crystals ......| [ Boiling point = 96° to 97° C 70°3 97 °4 
: Point of re-solidification = 49° C. oe oe 
Cake ........| Sp. gr. at 49° C.=1°61...... 69 °4 96 °2 


Both samples are pure chloral hydrate, which have by exposure attracted 
some moisture. The absence of alcohol was proved by the non-forma- 
tion of iodoform, after decomposition by ammonia and separation of 


chloroform. 
Dr. Paul regards as the purest form of chloral hydrate that which 


presents commonly the appearance of ordinary alum broken into frag- 
ments about the size of grains of paradise, the fragments being perfectly 
transparent, free from powder, only slightly odorous, dry to the hand, 
and not becoming moist by exposure. The definite needle-shaped 
crystals, like ammonium oxalate, sometimes met with, are, he believes, 
characteristic of the alcoholate. W. 4H. D. 


m 2 


136 ABSTRACTS OF CHEMICAL PAPERS. 


Action of Chlorine on Hydrocyanic Acid in Alcoholic Solution. By 
C. Biscuorr.* 


Tue author found that when chlorine acts upon mercuric cyanide, the 
compound C,H,Cl,N20,, as observed by Stenhouse, is invariably pro- 
duced, but when an alcoholic solution of lydrocyanic acid is employed 
a compound having the formula C,H,;CIN.O, is formed in most cases. 
The properties of the new body closely resemble those of the compound 
already known. It crystallises in white silky needles, which are dis- 
tinctly softer than the crystals of Stenhouse’s body. Its melting 
point is 147°. The compound dissolves easily in ether and alcohol, 
and also in warm nitric acid, from which it is precipitated by water. 
It is insoluble in hydrochloric acid. Sulphuric acid dissolves it, with 
evolution of heat, forming a yellow solution. When this solution is 
heated, the compound is broken up, alcohol and carbon dioxide being 
eliminated, with simultaneous formation of ammonium sulphate and 
sulphur dioxide. Soda-ley and baryta-water likewise resolve the body 
into alcohol, carbon dioxide, and ammonia. When heated with hydro- 
chloric acid in sealed tubes, it yields carbon dioxide, ethyl chloride, and 
ammonium chloride. All these decompositions are accompanied by 
partial carbonisation. By the action of alcoholic ammonia, a viscid 
yellowish-brown base is formed, which absorbs carbon dioxide from 


the air ; its composition of which has not yet been determined. 
J. R. 


On a New Class of Oyanic Ethers. By A. W. Hormanny.t 


AN examination of the body obtained by the action of phosphorus- 
bases on phenyl cyanate has shown that it is not identical with either 
phenyl cyanurate or phenyl isocyanurate. The cyanurate obtained 
from triphenylmelamine melts at 260°; the isocyanurate derived from 
phenol melts at 224°; whilst the melting-point of the new compound 
is 175°. This body differs also in its other properties from the 
cyanurates previously known. Similar reactions to that occurring 
with phenyl cyanate take place under the same conditions with methyl 
and. ethyl cyanates. Ethyl cyanate is converted, slowly at ordinary 
temperatures, more rapidly at the temperature of boiling water, under 
pressure, into a viscid liquid, which afterwards solidifies to a crys- 
talline mass. Methyl cyanate, placed in contact with a drop of tri- 
ethylphosphine, is instantly converted into a crystalline mass, with 
considerable evolution of heat. The body obtained from ethyl cyanate 
melts at 95°, and is probably identical with the ethyl cyanurate already 


* Zeitschr. f. Chem. [2], vii, 27, from Deut. Chem. Ges. Ber., iii, 760. 
+ Zeitschr. f. Chem. [2], vii, 29, from Deut. Chem. Ges. Ber, iii, 765. 
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known. The melting point of ordinary methyl cyanurate is 175°; 
that of methyl isocyanurate is 132°; the new compound melts at 98°. 


CO (CO). } (CO); \ 
oe CO: CO 8 
Phenyl cyanate. New compound. Phenyl cyanurate. 


On a New Mode of forming Isonitriles. By A. W. Hormann.* 


ALLYL sulphocyanate and 1 molecule of triethylphosphine yield, as is 
known, a urea containing both nitrogen and phosphorus. This body, 
when heated, is resolved into triethylphosphine sulphide and the 
isonitrile of the allyl series : 


[CS.C,H;.(C2H;);|NP = (C:H;);PS + O;H;.0N. 


The sulphocyanates of methyl, ethyl, and amyl behave in exactly the 
same manner. On mixing together the phosphorus-base and the sulpho- 
cyanate, a rise of temperature takes place, and the odour disappears, 
evidently owing to the formation of a compound analogous to the urea 
mentioned above. When the mixture is further heated under pressure, 
magnificent crystals of triethylphosphine sulphide are deposited on 
cooling, whilst at the same time the pungent odour of the isonitrile of 
the series reveals itself. 
J. R. 


On a reaction of Chloroform. By A. W. Hormann.t 


To detect small quantities of chloroform, especially in presence of 
ethereal compounds closely allied to it, and possessing similar pro- 
perties, advantage may be taken of its behaviour with the mona- 
mines in presence of alcohol and sodium hydrate. The odour of 
isonitriles thereby produced is an infallible sign of the presence of 
chloroform. The experiment is performed by adding the liquid to be 
tested to a mixture of aniline—any other primary monamine, fatty or 
aromatic, serves equally well—and alcoholic soda. If chloroform is 
present, a violent reaction takes place, either immediately or on warm- 
ing gently, and the peculiar-smelling vapour of the isonitrile is evolved. 
Bromoform and iodoform, of course, behave like chloroform: the 
reaction occurs, moreover, with all bodies capable of yielding chloro- 
form, bromoform, or iodoform by the action of alkalis. For example, 
on adding a solution of chloral in aniline to alcoholic potash, the 


* Zeitschr. f. Chem. [2], vii, 29, from Deut. Chem. Ges. Ber, iii, 766. 
+ Zeitschr. f. Chem. [2], vii, 30, from Deut. Chem. Ges. Ber., iii, 769. 
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vapour of an isonitrile is immediately evolved in abundance. Chlor- 
ethylidene, treated with alcoholic potash and aniline, yields no isonitrile, 
and is therefore easily distinguished from chloroform. The reaction 
here recommended is so delicate, that one part of chloroform dissolved 
in 5000 to 6000 parts of alcohol may be detected with certainty. 


On the Aromatic Cyanates. By A. W. Hormann.* 


Tue only member of this class which has hitherto been obtained, but 
only imperfectly studied, is phenylic cyanate. The author’s researches 
on the mustard oils led him to a simple process for the preparation of 
this and other aromatic cyanates. In a former paper he drew attention 
to the facility with which the mustard-oils combine with a molecule of 
alcohol, forming half-sulphuretted urethanes, which, when distilled 
alone, or, better, with phosphoric anhydride, again split up into their 
components, thus— 


CS(C.H,)HN1,, _ O:H; 
a: i, - nyo + on, }N. 


Taking the results of these experiments into consideration, it was to 
be expected that phenylic cyanate would be formed on distilling phenyl- 
urethane with phosphoric anhydride. 

Phenyl-urethanes or phenyl-carbamie ethers had already been 
obtained by treating the phenylic cyanate with methyl-, ethyl-, or 
amyl-alcohol, and since then ethyl-phenyl urethane has been carefully 
studied by Wilm and Wischin, who prepared it by acting upon 
aniline with chloro-carbonic ether : 


% | 
CO{ Gin + {CHL HAN = 0O{ NOt yr + (Ci) HAN-HCL, 


The author has repeated the experiments of these gentlemen, and 
confirms their results, with the exception of the statement that this 
ether volatilizes without decomposition; he finds that on distillation 
some of it always splits up into phenylic cyanate and alcohol : 


CO(C,H;)HN] ,, _ Gs, CO 
ny ae to + ou, }- 


This decomposition becomes complete if the urethane is heated with 
phosphoric anhydride; the alcohol remains behind, and pure phenylic 


* Proc. Roy. Soc., xix, 108. 
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cyanate distils over as a colourless liquid, having a great refractive 
power, and boiling at 163° (not, as he formerly stated, at 178°). 
It has a very pungent smell, and its vapour excites a copious flow of 
tears. The behaviour of this body with other substances has already 
been described in the author’s former papers. With water it yield. 
carbonic acid and diphenylguanidine; it combines with alcohol, the 
urethane being reproduced; and with ammonia and the compound 
ammonias it forms an inconceivable number of ureas. But the most 
characteristic reaction which it exhibits is, that on dipping a glass rod, 
moistened with triethyl phosphine, into a large quantity of the cyanate, 
it becomes very hot in a few moments, and solidifies to a mass of beau- 
tiful crystals, being transformed into a polymeric cyanurate. 


Cage ar} 


Tolylurethane, O, is obtained by the action of chloro- 


carbonic ether upon toluidine; the reaction is so violent, that it is 
advisable to conduct it in presence of ether. When the solution filtered 
from the toluidine hydrochlorate is evaporated, it leaves the tolyl- 
urethane as an aromatic oil, which, when cooled by a freezing mixture, 
solidifies with difficulty. It is insoluble in water; from alcohol it 
crystallises in long prisms melting at 32°. On distilling it with 


phosphoric anhydride, tolyl cyanate, on }%, passes over, a colour- 
less liquid, boiling at 185°, and showing in all its properties the 
greatest resemblance to the phenylic compound; triethylphosphine 


acts on it however more slowly. 
The reaction of xylidine with chlorocarbonic ether is more sluggish 


00(C.H.) HN —* 


than that with aniline; wylylurethane, O, crystallises in 


fine neeedles, which — at 58°, 


Xylyl Cyanate, on H, i }N, is a colourless, highly refractive liquid, 


boiling at about 200°, and possessing only a feeble odour; it exhibits 
reactions similar to those of the other aromatic cyanates, but they 
often require days to be completed, 


Naphthylurethane, stage a, 


thylamine with chlorocarbonic i , crystallises from alcohol in needles, 
which melt at 79°. 


Naphthyl cyanate, g ~s \ N, is a colourless, not very mobile liquid, 
20447 


O, obtained by treating naph- 


boiling at about 269°-270°. At the ordinary temperature it is almost 
odourless, but its vapour has the pungent smell peculiar to the cyanic 
ethers. With water, alcohols, and ammonias it gives the characteristic 
reactions of that class of bodies, and acts with incomparably greater 
quickness and precision than the xylyl compound. This is particv- 
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larly shown in the action of triethylphosphine, which causes the 
cyanate of the naphthyl series to solidify almost instantaneously. 
C. S. 


On the Action of Acetic acid on Phenyl Sulphocyanate. By A. W. 
HorMann.* 


WHEN a mixture of the two bodies is heated to 130°—140° for some 
hours, under pressure, carbon dioxide and-hydrogen sulphide escape 
on opening the tube, and the liquid when poured out solidifies to a 
mass of splendid crystals, which are obtained in a state of perfect 
purity by recrystallising them once from alcohol. The body (phenyl- 
diacetamide) resembles acetanilide in its properties. It melts at 111° 
(?). When heated with alkalis, it yields, as might be expected, aniline 
and acetate : 


P CS.C,H.N + 0:H,0.0H = CS(C,H;)HN.O(OC;H;0) (?); 
an 
CS.(C,H;)HN.O(0C,H;O) + C;H,O.0OH = 0,H;.(C;H,0)2.N + CO, 


+ HS. 
J. R. 


On a Reaction of Cyanurie Acid. By A. W. Hormanny.t 


Cyanuric acid, if present in the free state and in any considerable 
quantity, is most readily detected by heating the highly dried substance 
in a short narrow tube. The smell of the vapour of cyanic acid 
thereby evolved is so characteristic, that there is little room for doubt 
as to presence or absence of the acid. To detect the acid when in 
solution, however, and present in extremely small quantity only, ad- 
vantage may be taken of the sparing solubility of sodium cyanurate in 
hot concentrated soda-ley. The liquid to be tested is placed in a 
watch-glass, mixed with strong soda-ley, and warmed for a moment 
over a pointed flame. Ifcyanuric acid is present, splendid delicate 
needles of the sodium-salt at once make their appearance, spreading 
from the point at which the flame is applied, and disappearing again 
as the liquid cools, provided the solution is not too strong. The 
formula of sodium cyanurate is NasC;N;0. J. R. 


* Zeitschr. f. Chem. [2], vii, 31, from Deut. Chem. Ges. Ber., iii, 770. 
+ Zeitschr. f. Chem. [2], vii, 31, from Deut. Chem. Ges. Ber., iii, 769. 
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Diagnosis of Primary, Secondary, and Tertiary Amines. By A. W. 
Hormann.* 


It is a well-known fact that the primary amines alone are capable of 
yielding the isonitriles with chloroform and potash-ley. This reaction 
being of extraordinary delicacy, and the odour of the isonitriles being 
quite unmistakable, though it varies to some extent with different 
radicals, the presence of a primary amine may be distinguished without 
the slightest difficulty. It is only necessary to dissolve a few centi- 
grammes of the base in alcohol, and mix the solution with alcoholic 
potash or soda in a test-tube, and, having added a few drops of chlo- 
roform, to warm gently. If a primary amine is present, a violent 
reaction occurs, and vapours of isonitrile, recognisable by their simul- 
taneous effect upon the nose and the tongue, are atonce evolved. If 
in this experiment the characteristic odour of isonitrile is not perceived, 
the question remains, whether the base under examination is a 
secondary ora tertiary amine. In this case the formation of sulpho- 
cyanates may be taken advantage of. It has been proved by experi- 
ment that both primary and secondary amines yield sulphocyanates, 
analogous to mustard-oil, the peculiar odour of which is easily 
recognisable. The experiment is made by dissolving a few centi- 
grammes of the base in alcohol, mixing the solution with about an 
equal volume of carbon bisulphide, and evaporating a part of the 
alcohol. The residual liquid is then heated with an alcoholic solution 
of mercuric chloride. If a primary or secondary amine is present, 
the irritating odour of the sulphocyanate of the series is at once 
perceived. Unfortunately this reaction is not quite general. The first 
reaction described above is common to all primary amines, whether 
. belonging to the fatty or to the aromatic series; but in the case of the 
secondary bases, the formation of sulphocyanates takes place only with 
amines: of the fatty series, or with mixed amines. To distinguish 
between secondary and tertiary aromatic amines, which do not yield 
sulphocyanate, recourse must be had to the old method of treatment 


with methy] iodide, &c. 
J. R. 


On Ethylene-bases. By A. W. Hormann.t 


A mixture of ethylene bromide and alcoholic ammonia deposited, on 
standing for some months, considerable quantities of a white compound, 
which, when treated with water, was found to consist of a mixture of 
ammonium bromide with an amorphous body, nearly insoluble in 


* Zeitschr. f. Chem. [2], vii, 29, from Deut. Chem. Ges. Ber., iii, 767. 
+ Zeitschr. f. Chem. [2], vii, 28, from Deut. Chem. Ges. Ber., iii, 762. 
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water, alcohol, and ether. This peculiar substance was shown by 
analysis to be a mixture of salts of tetrethylene-triamine, with 1, 2, and 
3 molecules of hydrobromic acid (C,H,),HN;.HBr, (C,H,),HN;.2HBr, 
and (C.H;),HN;.3HBr. On prolonged boiling with ammonia, the 
hydrobromic acid is removed, and corresponding hydrates, resembling 
the salts in being amorphous and uncrystallisable, are formed. From 


these hydrates the other salts of the bases may be obtained. 
J. R. 


On Aldehyde-green. By A. W. Hormany.* 


Crups aldehyde-green in the pasty state still contains sodium sulphate 
and acetate. It is freed from these and all other mineral substances 
by washing with warm water, and then leaves no incombustible residue 
when burnt on platinum foil. Many attempts were made to crystallise 
the body thus purified, or to convert it into a crystalline compound, 
but without success. The washed green was therefore dissolved in 
alcohol, and the solution precipitated by ether, this process being 
repeated several times, to ensure as pure a product as possible. The 
fine green amorphous mass was found to contain sulphur. When 
dried in a vacuum it has the composition represented by the formula, 


Cz,H2,N;8,0. 
J. R. 


On the Action of Cyanogen on Aniline. By A. W. Hormann.t 


ToceTHER with aniline cyanide there is formed a red crystalline mass, 
which, when purified by suitable means, yields fine red crystals of a 
mono-acid base, having the formula C.,H,;N;, and yielding with hydro- 
chloric acid the crystalline’ salt C.,H,,N;.HCl. This body may be 
regarded as a modified triphenyl-guanidine, and on this view may be 
represented by the formula C[N3;.H,(C.H;);|.2CN. When heated with 
weak spirit (best under pressure) the base is resolved into diphenyl- 
parabanic acid, with elimination of ammonia and analine: 


C[N;. H.,(C.H;)3].2CN + 3H,0 = CO.C,0..N2(C;H;)2 + 2H,N + C,H,N. 


On boiling the alcoholic solution of the base with concentrated hydro- 
chloric acid for some time, the diphenylparabanic is also decomposed, 
and ultimately ammonia, aniline, carbon dioxide, and oxalic acid are 

produced. 
: * Zeitschr. f. Chem. [2], vii, 28, from Deut. Chem. Ges. Ber., iii, 768. 
+ Zeitschr. f. Chem, [2], vii, 28. from Deut. Chem. Ges. Ber., iii, 764. 
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Action of Cyanogen on Triphenylguanidine. By A. W. Hormann.* 


AN alcoholic solution of triphenylguanidine absorbs large quantities of 
cyanogen; after standing some time the saturated solution deposits 
yellowish-white crystals, which may be purified by recrystallisation. 
This body has the same composition as that formed by the action 
of cyanogen on aniline, namely, C.,H,;N;, but differs from it in colour, 
crystalline form, solubility, and more especially in its behaviour with 
acids. In contact with hydrochloric acid, it assumes a deep yellowish- 
red colour, evidently due to the formation of a salt, which, however, 
cannot be isolated, the red body being speedily resolved, with elimina- 
tion of ammonia, into a crystalline yellow compound, which must be 
regarded as ovalyltryphenylguanidin, C.C,0,.N;(CsH;)3, formed accord- 
ing to the equation : 


CHiN; + 2H,0 = CxH);N;02 + 2H;N. 


This compound, when boiled with alcohol and hydrochloric acid, yields 
aniline and diphenylparabanic acid, the latter body being ultimately 


resolved into aniline, oxalic acid, and carbon dioxide. 
<a 


J. R. 


Synthesis of Substituted Guanidines. By EK. ERLENMEYER.F 


Tue author, in continuation of a previous experiment in which he 
obtained hydrochloride of guanidine by heating ammonium chloride in 
alcoholic solution with cyanamide, has obtained salts of phenyl-, tolyl-, 
and methyl-guanidine by the action of the hydrochlorides of phenyl- 
amine, toluidine, and methylamine on cyanamide. 

The methylguanidine thus obtained does not appear to differ per- 
ceptibly in its own properties or those of its salts, from the description 
given of methyluramine, obtained by oxidising creatine or creatinine. 
The platino-chloride, however, said by Senarmont to crystallise in 
rhombohedrons, by Dessaignes, in flattened prisms, was obtained in 
hendyohedrons belonging to the monoclinic system. The author pro- 
poses to prepare methylguanidine by Dessaignes’ method, and submit 
the two platino chlorides to H. v. Kobell for comparison. 

W. H. D. 


Synthesis of Alkaloids.t 


Scuirr has succeeded in producing by synthesis a product which 
possesses the characteristic properties of the active principle of 


* Zeitschr. f. Chem. [2], vii, 28, from Deut. Chem. Ges. Ber., iii, 761. 


+ N. Repert. Pharm., xx, 85. 
t Pharm. J. Trans. [3], i, 605. 
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hemlock (Ooniwm maculatum). When alcoholic ammonia acts upon 
butyraldehyde, at a temperature not above 100°C., two bases are pro- 
duced, one of which, dibutyraldine, is represented by the following 
formula : 
CsH;NO = 2C,H,0 + NH; — HO. 
Dibutyraldine. Butyraldehyde. 


By the dry distillation of dibutyraldine, there is obtained amongst 
other products, a final one which has the composition of the alkaloid in 


question : . 
C,H,,NO = H.O + C,H,;N. 


Dibutyraldine. Conine. 
J. B. 


On the Oxidation-products of Picoline. By James Dewar.* 


THE picoline used in this investigation boiled between 130° and 140°; 
analyses of the platinum salts of portions boiling between those tem- 
peratures showed the fractions to be substantially picoline, with a 
possible trace of lutidine. As is well known, picolige is not acted 
upon by nitric or chromic acid, even at high temperatures; of other 
oxidizing agents, permanganic acid or its potassium salt seems to be 
the most powerful. The oxidation was performed in a large flask, 
which was connected with a reversed Liebig’s condenser; for one 
operation the author took 150 grms. of potassic permanganate, 14 
litres of water, and 25 grms. of picoline. The mixture was heated 
to the boiling point, when a violent reaction set in, necessitating the 
removal of the source of external heat; the reduction of the perman- 
ganate was completed in half an hour. 

The products of the reaction are ammonia, probably a small quantity 
of pyridine, carbonic, nitric, acetic, oxalic, and a complex of new acids, 
amongst which dicarbo-pyridenic acid, C;H;N { CO'H predominates ; 
this body, after several recrystallisations from water, was obtained in 
colourless plates resembling naphthalene. It is a bibasic acid; the 
neutral ammonium salt is extremly soluble in water; the acid salt is 
less soluble and crystallises in fine silky needles. The mercury, copper, 
cadmium, and zinc salts are also readily soluble. The barium and 
calcium salts, which are also soluble, were obtained in minute prismatic 
needles, by adding the respective chlorides to a solution of the neutral 
sodium or ammonium salt. The silver salt uf this acid is specially 
characteristic ; it is obtained asa white gelatinous precipitate, which 
is insoluble in boiling water, and is not visibly affected by exposure to 


light. 


* Chem. News, xxiii, 3&. 
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On heating dicarbo-pyridenic acid it melts at about 210° C., frothing 
up and evolving a small quantity of carbonic anhydride, and emitting 
the characteristic smell of the bases of the pyridine series. When 
heated with soda lime the acid is decomposed and a basic substance is 
obtained, which is most probably pyridine. 

Besides dicarbo-pyridenic acid, there are acids having a higher mole- 
cular weight formed by the oxidation of picoline, which have not 
been studied yet, as the quantities which the author had at his disposal 
were only small. 

The author considers pyridine, C;H;N, the lowest member of this 
series of bases, as the nucleus from which all the other members 
are derived; just as all aromatic compounds are derivatives of benzol. 
Pyridine would thus be benzene in which nitrogen functions in place of 
the triad group (CH)'’.* 

We thus have the following rational formule :— 


Pyridine. Methyl-pyridine, or picoline. Dicarbo-pyridenic acid. 
CO.H 
C.H.N C.H.N.CH, CHEN { Coen 


Dicarbo-pyridenic acid bears, therefore, the same relation to pyridine 
that phtalic acid does to benzene, and its formation from picoline is 
quite analogous to the formation of phthalic acid by the action of 
oxidising agents upon benzene, as shown by Carius. 

C. S$. 


On Acridine. By GraEsBeE and Cano.t 


In purifying large quantities of anthracene, a small quantity of a basic 
substance (acridine) accompanies the crude hydrocarbon, To prepare 
it, crude anthracene, before it has been treated with solvents, is boiled 
with dilute sulphuric acid, and acid potassium chromate added to: the 
filtered solution. An almost insoluble precipitate at once forms, soluble 
in a large quantity of boiling water. By several crystallisations, acri- 
dine is obtained in beautiful orange-yellow needles, or prisms, from 
which ammonia liberates the base. By washing with a little cold 
water and crystallising from hot water, the base, C,H ,N, can 
be easily obtained pure. Pure acridine is colourless, crystallises in 
plates, volatilizes with aqueous vapour, melts and begins to sublime 
in plates at 107°, and distils unchanged at 360°. It is readily soluble 
in alcohol and in ether. It acts energetically even in very dilute 
solution on the sensitive parts of the skin, and on the mucous mem- 
brane. Its powder, inspired even in the smallest quantity, causes 


* The same view has already been expressed by Kocrner.—C. 8S. 
+ Ann. Ch. Pharm., elvii, 159. 
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sneezing. The salts of acridine are all yellow, or orange-yellow, 
although the pure base is colourless. They crystallise very readily, 
but, nevertheless, have not as yet yielded perfectly constant numbers 
on analysis. Very dilute solutions appearing colourless by transmitted 
light exhibit a magnificent blue colour by reflected light, which passes 
into green the more concentrated the solution is made, and disappears 
almost completely when the solution is of a deep yellow colour by 


transmitted light. 
E. D. 


Decomposition of Caffeidine by Barium Hydrate. By F. RoSENnGARTEN 
and A. STRECKER.* 


Some years ago Streckert showed that by the action of barium hydrate 
on caffeine, a new base was obtained, which he termed caffeidine. Its for- 
mation is explained by the equation— 


C,H,,N,O. - H.O = C,H,.N,0 + CO.. 


At the same time methylamine and ammonia were given off, and the 
mother-liquors contained substances the nature of which was not de- 
termined. Otto Schultzent has since communicated that the final 
products of the action of barium hydrate on caffeidine are—besides 
barium carbonate, methylamine and ammonia—barium formate, and a 
crystalline body of the composition C;H;NO,. This latter formed 
crystalline salts with hydrochloric and sulphuric acids, but no double 
compounds with platinum chloride or gold chloride, and from this he 
concluded that it was neither sarcosine nor alanine, but the alanine 
corresponding to paralactic acid; against which view, however, is the 
fact noticed by himself, that when treated with nitrous acid, it does 
not yield paralactic acid, but a nitroso-compound, the calcium salt of 
which is represented by. the formula [C;H;(NO)NO,], Ca + aq. 
Rosengarten and Strecker have re-examined this reaction, and find 
that in the main Schultzen is correct. They were able, however, to 
obtain both platinum and gold salts of the crystalline compound 
C;H;NO, (methylamidacetic acid), and find that these salts are 
identical both in composition and properties, with those prepared from 
ordinary sarcosine. 

Both sarcosine prepared from creatine and that from caffeine were 
found to dissolve cupric oxide on boiling,—well formed blue rhombic 
crystals separating out as the liquid cooled; their composition is indi- 
cated by the formula C;H,CuNO, + aq. Finally the sarcosine from 
caffeine was converted into creatine by mixing its aqueous solution with 

* Ann. Ch. Pharm., elvii, 1. 


+ Ibid., exxiii, 360. 
t Zeitschr. f. Chem. [2], iii, 614. 
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a concentrated solution of cyanamide, with addition of a small quantity 
of ammonia. The creatine obtained was identical with ordinary 
creatine. Rosengarten and Strecker note that while Volhard (Chem. 
Centralblatt, 1869, 364) obtained only 20 pts. of creatine from 100 pts. 
sarcosine, they, by observing the conditions followed by one of them 
(Strecker, Jahresb. fiir Chemie, 1861, 530) in the preparation of glyco- 
cyamine, obtained a yield of 130 per cent. of recrystallised creatine. It 
is evident that the action of nitrous acid, as observed by Schultzen, is 
a further proof of the identity of the body C;H;NO, with sarcosine, 
when it is considered that those compounds which contain the NH, 
group are, by the action of nitrous acid, in general converted into owy- 
compounds, whereas those in which methylamine, NCH;H2, is present 
yield nitroso-compounds :— 


A.NH, + NO.H = A.OH + OH, + Nz 
A.NHCH; + NO.H = A.N(CH;) NO + H,O. 


The equation representing the decomposition of caffeine is the follow- 
ing :— 


C.H,.N,O. + 6H,O = 2CO, a 2NCH; + NH; + CH,O, 
+ C;H,NO,. 


Creatine similarly treated yields sarcosine, carbonic acid, and ammonia, 
but both methylamine and formic acid are wanting. 


H. E. A. 


On Acetopiperidine-Compounds. By K. Kraut.* 


A mixture of 1 mol. chloracetic acid with 2 mols. aqueous piperidine 
-was allowed to stand several days, the excess of piperidine distilled off, 
the residue shaken with silver oxide, and the filtrate freed from silver 
by hydrogen sulphide, then boiled so long as piperidine passed over, and 
finally evaporated to crystallisation. The product was then recrystal- 
lised from alcohol. The reaction may be represented as follows :— 


2(C;Hi»HN) + ClL.CH,.COOH + HOH = HO.C;Hy».HN.CH..COOH 
+ C;Hw.H,N.Cl. 


The compound ©,;NH,;0;, acetopiperidium hydrowide, forms colourless 
crystals belonging to the rhombic system, which by careful heating may 
be sublimed unchanged; it is readily soluble in water, less soluble in 
alcohol. By the action of cupric oxide on its aqueous solution, a copper 
salt is obtained, crystallising in blue plates, which contain 4 mols. H,O. 
The dry salt has the composition Cu(O.C;NH,.0), and is therefore an 
acetopiperidine, and not a derivative of acetopiperidium hydroxide. 
% Ann. Ch. Pharm., elvii, 66- 
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Acetopiperidium chloride, Cl.CsHio-HN.CH,.COOH, is obtained by 
evaporating a solution of the hydroxide in hydrochloric acid. By mix- 
ing concentrated solutions of gold chloride and the above chloride, 
an aurochloride is precipitated of the probable composition— 


3(HCl.AuCl,).4C;NH,:02. 


A barium double salt, which may perhaps consist of C;NH,;0..BaCl, 


was also prepared. 
H. E. A. 


On Strychnine-oxethyl Compounds. By R. Messeu.* 


BR. Messet has prepared compounds of strychnine and quinine with 
ethylene hydroxychloride (C,H,OHCI). The strychnine derivative— 
C2,H2,N.0, + C,H,OHC] = C.;H.;N,0,;Cl—is readily soluble in water, 
from which it crystallises in white, glistening tufts, containing 1 mol. 
H*O. Ammonia produces no precipitate in its solutions; potassium 
dichromate and concentrated sulphuric acid give a fine violet colour, 
which disappears after long standing. With platinum chloride it forms 
an orange-coloured crystalline double salt, 2C.3;H.;N.0;Cl.PtCl,—The 
sulphocyanate, iodide, nitrate, sulphate, and hydrate were all obtained 
by double decomposition from the chloride. A freshly prepared solu- 
tion of the free base is without action on litmus paper, and entirely 
tasteless; its salts have at first a sweetish, and afterwards a sharp, 
bitter taste. With regard to the physiological action of the chloride, 
middle-sized frogs were killed by 3 to 4 mgrm. subcutaneously injected, 
and even much smaller doses caused total paralysis of the motor nerves, 
lasting for hours, and even days, while the muscles contracted power- 
fully on direct irritation. H. E. A. 


Decomposition of Morphine Acetate in Solution. 
By-Joun M. Matscu.t 


ATTENTION is directed to the decomposition which a solution of this 
salt is apt to undergo on keeping for some time. A solution of 8 grains 
of the acetate in } oz. of distilled water which had been set aside for 
several months had deposited a considerable quantity of brown matter, 
and from the liquid, which was of a pale brownish colour, a single 
crystal had separated, reaching from the surface of the liquid diagonally 
through the solution to the bottom of the vial. The crystal (which 
was alkaline, and contained neither acetic, carbonic, nor any mineral 
acid) proved to be pure morphine. The liquid was neutral to test-paper, 
but appeared still to contain a small quantity of acetate of morphine in 
solution. W. Hz. D. 


#* Ann. Ch. Pharm., elvii, 7. 
+ Pharm. Journ. Trans. [3], I, 664. 
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On the Preparation and Composition of Hyoscyamine. By H. Horny 
and HE. Reicuarprt.* 


THE principal novelty in the method of preparation consists in precipi- 
tating the impure alcoholic solution of sulphate of hyoscyamine with 
tannin. The tannin compound being not insoluble in alcohol, a certain 
quantity is found in the liquid in which the precipitation is effected. 
The authors recommend the removal of the fatty oil from the henbane 
seeds (in which it exists to the extent of 26 per cent.) by means of 
ether. They give 0°0453 per cent. as the amount of hyoscyamine in 
henbane seeds. 

To the description of appearance and behaviour towards re-agents 
already given by Geiger and Hesse, may be added the melting point, 
90°, of hyoscyamine, its formation of precipitates with mercuric chloride, 
platinic chloride, and auric chloride; the gold precipitate appears to 
decompose after a time, with formation of hyoscinic acid. 

The alkaloid gave on analysis, as mean numbers, 67°6 C., 9:0 H., 
5°1 N., which lead to the formula C,;H.3NO;. The hydrochloride, 
platinochloride, and sulphate, were analysed, with results expressed 
by the formule C,;H,;NO;.HCl + 2H,0,2(C,;H2;3NO;.HCl).PtCh, and 
2(C,\;H23NO;)2H2SO, + 2H,0, respectively. 

By boiling for several hours with saturated solution of baryta, hyos- 
cyamine breaks up into an acid and an amine, called by the authors 
hyoscinic acid and hyoscine.—Hyoscinic acid is described as 
crystallising in long glistening needles, which melt at 104°—105° and 
smell something like benzoic acid. The acid gave on analysis 65°} per 
cent. C., 6°45 per cent. H., its barium salt 30°3 per cent. BaO, and 3°25 
per cent. H,O; results expressed by Ba(C,H,O;). + 2H,0. Phloretic 
acid is an isomer of hyoscinic acid, but appears to be bibasic, and does 
not melt below 128° to 130° C. MHyoscinic acid appears rather to 
resemble atropic acid, C,sHsO,, obtained by Kraut in an analogous 
manner from atropine. 

Hyoscine was obtained as an oily liquid, of strongly alkaline reac- 
tion, which crystallised by standing over sulphuric acid. As the 
whole quantity obtained did not exceed 0°3 grm., little was done 
beyond analysing the chloride and platino-chloride. C,Hi,NCIl, and 
2(CsH,;N,HCl).PtCl, express the composition of these substances, 
. giving for hyoscine the formula CsHi;N. 

The breaking up of hyoscyamine may be represented thus :— 


C,;H,sNO; = C,;H,,O0; + C,H,:N. 
In an actual experiment 0°9 grm. hyosyamine gave, when boiled with 


® Ann. Ch, Pharm., clvii, 98. 
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baryta, about 0°5 grm. acid, and 0°3 grm. of base. The above equation 


would require 0°56 . and 0°34 orm. respectively. 
’ _ 7 . , W. H. D. 


On Chloracetamide and Todacetamide. By N. MENscuHuTKIN and 
M. JErmMoLasew.* 


Monochloracetamide, C,H.C1O.NH,. This body is prepared by 
cautiously mixing 1 volume of pure chloracetic ethert (boiling below 
147°) with 24 volumes of concentrated ammonia, without shaking the 
mixture. After standing for 24 hours the ethereal layer becomes con- 
verted into a solid crystalline mass, which is purified by recrystallisa- 
tion from the smallest possible quantity of water, the mother-liquor 
yielding a brown product nearly free from amide when evaporated. 
The product crystallises in thick prisms, easily soluble in alcohol 
and water, especially when boiling. It melts at 119°5° and solidifies at 
about 116°; sublimes very easily, even at the temperature of the water- 
bath, in broad, large needles; and distils in very small quantity, appa- 
rently undecomposed. Alkalis and baryta-water readily evolve ammonia 
on warming. 

The mereury-compound, (C,H,ClIO.HN).Hg, is formed by adding 
precipitated mercuric oxide to an aqueous solution of chloracetamide so 
long as the colour changes to white, then adding a large quantity of 
water, boiling, filtering, and exhausting the residue with boiling water. 
The air-dried compound does not lose weight over oil of vitriol, but 
begins to decompose at 100°. The compound is deposited from solution 
in fine needles or in warty masses made up of small needles. It dis- 
solves with great difficulty in boiling water and is nearly insoluble in 
cold water. When it is heated to 170° a violent reaction occurs ; chlora- 
cetamide sublimes, and mercury and carbon are left behind. The 
silver-compound cannot be obtained on account of its instability. 

Iodacetamide is obtained by treating an alcoholic solution of chlora- 
cetamide with solid potassium iodide for a day at the ordinary tempera- 
ture, with frequent agitation, and then evaporating the alcoholic solu- 
tion. The amide crystallises from water, in which it is easily soluble, 
in fine colourless opaque prisms. When heated it melts, turns yellow, 
and decomposes, evolving fumes of iodine. 


J. R. 
* Zeitschrift fiir Chemie [2], vii, 5. 
+ Chloracetic ether is best prepared by distilling from a water-bath an alcoholic 
solution of chloracetic acid saturated with hydrochloric acid. The ether boils at 
142°—147°, the last portions, however, distilling only above 150°. 
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On some Compounds of Aldehydes with Amides. By Dr. Lupwia 


Mepicus.* 
Ocnanthylidene-dibenzo-diamide C.H,;CH { Snood is formed, 


when two molecules of benzamide and one'molecule of oenanthol are 
heated together for four or five hours; as soon as the benzamide is 
fused the reaction begins, and water is given off. The residue was 
dissolved in boiling alcohol, and, on cooling, the new compound 
separated in white crystalline flakes. It is insoluble in water, and 
sparingly soluble in ether. When carefully heated, it melts at 128°; 
it is perfectly neutral, and not acted upon by caustic potash, even on 
boiling. Cold hydrochloric acid does not affect it, but the boiling 
acid acts upon it, water being taken up, and benzamide and oenanthol 
being reproduced. 

Ocenanthylidene-dimonobromo-nitrobenzodianide is formed by the action 
of nitrobenzamide upon oenanthol, and has the greatest resemblance to 
the preceding compound. It forms small white needles, not soluble in 
water, sparingly soluble in ether, readily in hot alcohol. It melts 
at 170° if carefully heated ; decomposes when heated quickly ; caustic 
potash bas no action upon it; boiling hydrochloric acid decomposes 
it. By treating it with an alcoholic solution of ammonium sulphide, 
an amido-compound is formed, which was not obtained in the pure 
state. 

Benzylidene-ovamide C0, CSS an.. Oil of bitter almonds does 
not act upon oxamide, but oxamethane does: the reaction takes place 
in two stages; first the oxamethane splits up into oxalic ether and 
_oxamide, and the latter in the nascent state acts upon the aldehyde, 
thus :— 


) 2204 Seis, = COmE, + OCG: 


(2) CAk nae + C;H,O = C:0.¢ RH CHs + H,0. 


The reaction takes place at 150°, and is finished after four or five 
hours. To obtain the compound in the pure state, the residue is first 
exhausted with ether to dissolve the greater part of the oil of bitter 
almonds which is still present, then treated with boiling alcohol, 
which leaves oxamide behind. The solution is evaporated, and the 
residue treated with a mixture of alcohol and ether, which removes oil 
of bitter almonds and oxamethane. The residue consists of benzyli- 
dene-oxamide, which is easily obtained pure by crystallisation from hot 


* Ann. Ch. Pharm., clyvii, 44. 
n 2 
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water. It forms brittle and shining plates, containing 4 mol. water of 
crystallisation, which they lose at 100°. It is also readily soluble in 
alcohol, sparingly in ether, and crystallises from these solutions in 
silky needles. It is easily decomposed by boiling with caustic potash, 
oil of bitter almonds, potassium oxalate and ammonia being formed. 
Boiling hydrochloric acid attacks it but slowly. When heated it 
begins to decompose above 200°, and at a higher temperature it melts 
and undergoes complete decomposition. as 


Poisonous principle of the Tutu Plant (Coriaria ruscifolia). By 
W. Sxey.* 


THE poisonous principle of this plant does not appear to be of the nature 
of an alkaloid. By treating the ground seeds repeatedly with alcohol 
a greenish-red coloured substance was obtained, which when acted upon 
by ether was separated into two parts, one, a green oil soluble therein ; 
the other a resinous substance quite insoluble in that menstruum. 
The oil given to a cat, after a 12 hours’ fast,in a dose of about 5 
minims, produced vomiting and convulsions, from which, however, the 
animal gradually recovered. 

As the symptoms agreed generally with those exhibited by cattle 
and sheep when poisoned by the Tutu plant, the author infers that this 
oil constitutes, or at least contains the poisonous principle of the plant. 
The oil appears to be a non-drying fixed oil,and to contain an acid 
peculiar to itself and quite distinct from the ordinary fatty acids ; to this 
acid the author is inclined to ascribe the poisonous effects of the oil. 
Should this view prove to be correct, the matter would assume a 
peculiar interest, as affording another instance in which a non-nitro- 


genous oily body affects the system like a neurotic poison. 
J. B. 


On Curcumin, the Colouring Matter of Turmeric. By F. U. Dause.t 


Tue substance hitherto described as the colouring matter of turmeric 
is a mixture of different resins with the pure compound, which the 
author has succeeded in obtaining in the crystalline state by the 
following simple process:—A strong current of steam was passed 
over coarsely powdered turmeric, to remove the essential oil, and the 
residue was washed with hot water as long as cclouring matter was 
extracted, then dried, and treated with boiling benzol. On cooling, 
crude curcumin separated in crystalline crusts, which were pressed 
between filtered paper and dissolved in cold alcohol, a small quantity 


* Pharm. Journ. Trans. [3], I, 568. 
+ N. Repert. Pharm. xx, 36, from Deutsh. Chem. Ges. Ber., iii, No. 11. 
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of a yellow body being left behind. To the filtrate a solution of neutral 
lead acetate was added, and then so much basic acetate that the solu- 
tion just showed a faint acid reaction. The brick-red precipitate, after 
being washed, was suspended in water and decomposed by sulphuretted 
hydrogen. From the precipitate the curcumin was extracted with 
boiling alcohol, and the solution allowed to evaporate very slowly. 

Pure curcumin crystallises in shining prisms, apparently belonging 
to the orthorhombic system, which by transmitted light appear of a 
hock or amber colour, and by reflected light are orange-red. Tho 
alcoholic solution is fluorescent, like tincture of turmeric; the spec- 
trum of the reflected light does not show any alteration from the red 
end to F, but the blue, violet, and ultra-violet portions are replaced 
by a greyish green band, in which the lines H, L, M,N, &c., are 
distinctly visible. By analysing this modified spectrum with a prism 
it was found to contain very little red, and the blue end had nearly 
disappeared. This secondary spectrum agrees very nearly with that of 
uranium glass. 

Curcumin begins to melt at 165°, and is completely decomposed 
at a higher temperature. It is very readily soluble in alcohol and 
ether, but these solvents cannot be used for extracting it from turmeric, 
as they also dissolve resinous matters. In benzol it is very little 
soluble (1 part in 2,000 parts), but as the resins are quite insoluble in 
this liquid, it has to be used to obtain-the pure compound. It is also 
a little soluble in concentrated mineral acids, which however act on it. 
In alkalis it dissolves with a bright reddish-brown colour ; acids pre- 
cipitate from this solution the original substance ; calcium- and barium- 
salts produce reddish-brown precipitates. The lead-compound, which 
has a bright red colour, is soluble in acetic acid, and is slowly decom- 
posed by carbonic acid. The composition of curcumin is CjHO;. The 
analyses of the lead-compound did not give concordant results, but they 
make the formula C.,H,,PbO, probable. 

Hot dilute nitric acid oxidizes curcumin to oxalic acid. Sodium 
amalgam decolorises the alcoholic solution completely. The colour 
reactions of pure curcumin are much purer than those of turmeric solu- 
tion. The author employed curcumin-paper, prepared with Swedish 
filter-paper which was free from lime. Alkalis change the yellow into 
a brownish-red, which, after drying, assumes a violet tinge ; dilute acids 
restore the original yellow. A solution of boric acid produces a pure 
orange, which appears only after drying; if the paper had been pre- 
viously dipped in a dilute acid, the coloration became darker, as dilute 
acids alone produce a blackish tinge after drying. The orange colour 
is not changed by diluted acids, but dilute alkalies convert it into a 
blue, which soon changes into a dirty grey. By acting on curcumin 
with boric acid and concentrated sulphuric acid, E. Schlumberger 
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obtained a substance which he called rosocyanin, as its solution has the 
colour of a rosaniline salt, and its metallic compounds are blue. The 
author has repeated these experiments with pure curcumin, and has 
obtained the same results, but his investigation is not quite finished. 

C. S. 


Contributions to the Knowledge of Argemone Meaxicana.* 


Tue first section of this paper contains an interesting historical account 
of the plant and its migration, by Fliickiger, who also objects to some 
statements of Charbonnier on the purgative action of the oil obtained 
from the seeds of the Argemone. Fliickiger did not find its action as 
a purgative so powerful as that of castor oil. 

The oil was examined for volatile acids, by O. Frélich. 3} lbs, 
of oil were saponified with soda-ley, the solid soap was salted 
out, and the aqueous liquid treated with sulphuric acid, and dis- 
tilled. The distillate was neutralised with soda, evaporated down, 
decomposed by sulphuric acid, and repeatedly shaken up with ether. 
The ethereal solution gave about 1 grm. of a liquid boiling above 
100°. This went over between 140° and 240°. About $ grm. of a 
liquid boiling between 160°—190°, was obtained from it. It gave 
on analysis 55°8 per cent. C., and 9:4 per cent. H. A mixture of 
butyric and valeric acids would give numbers approaching these. The 
portion coming over above 190° became solid on cooling. It showed the 
melting point (120°), and several other properties of benzoic acid, but 
there was not enough for analysis. The aqueous liquid, exhausted with 


ether, appeared to contain acetic acid. 
W, a, wD. 


Fluorescence of Peppermint Oil. By FuucKicEer.t 


FLucKicER states that 50 to 70 drops of peppermint oil shaken with 
one drop of nitric acid, sp. gr. 1:2, become faintly yellowish, brownish, 
and after an hour or two, exhibit a beautiful blue violet or greenish 
blue colour; by reflected light the liquid is of a copper colour and 
not transparent. The reaction may be hastened by the application of 
heat, or by adding a larger proportion of acid. All the samples of oil 
examined exhibited this behaviour, the colour varying, however, with 
different specimens ; nevertheless, although this reaction is perfectly 
characteristie of peppermint oil, it appears not capable of being 
applied as a true test, since an admixture of 5 per cent. of oil of tur- 
pentine, for instance, did not prevent the appearance of the blue or 


green colour. H. E. A. 
* Arch. Pharm. [2] cxlv, 51. 


t+ Pharm. J. Trans. [3], i, 682. 
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Analytical Chemistry. 


Hlectro-thermie Methods of Analysis and Synthesis. By E, MULDER 
and F. C. E. von EmBpEn.* 


For many experiments, such as the cumbustion of carbon or sulphur, 
the reduction of carbon dioxide by carbon, &c., a simpler arrangement 
than that previously described by the authors may be adopted. 

If it is desired to burn carbon in oxygen, for instance, a large test- 
tube, or a flask, is partially filled with the gas over the mercurial 
trough, the volume being marked by means of a caoutchouc ring. Into 
this vessel is introduced a copper wire, carrying at its upper end a 
small dish made of clay, through the bottom of which it passes. To 
the extremity of the wire is attached one end of a fine platinum wire, 
which is wound round a fragment of charcoal, and connected by its 
other end to a copper wire passing through the dish, and dipping into 
the mercury in the vessel. The copper wire carrying the dish is insu- 
lated by a glass tube, bent into the form of an inverted siphon, with 
very unequal limbs, the longer limb reaching above the level of the 
mercury in the tube or flask, while the shorter projects above the sur- 
face of the mercury in the trough. This tube becomes partly filled with 
mercury in the act of introducing it, with its contained copper wire, into 
the vessel of gas. The apparatus being thus arranged, one pole of a 
battery (two Grove’s elements’ are quite sufficient) is dipped into the 
mercury in the trough, and the other into that in the glass tube, where- 
upon the platinum wire becomes red-hot, and the charcoal is kindled. 

- Another method, applicable, however, to fewer experiments, consists 

in the use of a float, which may be made of clay. To burn sulphur in 
oxygen, -for example, a copper wire passes through the float, being 
secured underneath, and carrying above a small dish of copper or clay, 
on which is a fragment of sulphur fused to a platinum wire, one end of 
which passes through a hole in the dish, and is fastened beneath, the 
other end being connected with an insulated copper wire passing through 
the dish and float, and secured to both. The vessel being partly filled 
with oxygen, and the height marked with a caoutchouc ring, the float 
is introduced, and rises to the surface of the mercury. One pole of the 
battery is connected with the mercury in the trough, the other with the 
insulated wire; the platinum wire then becomes red-hot, and the 


sulphur burns quietly. 
J. R. 
* Zeitschrift fiir Chemie [2], vii, 1. 
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A Method of Quantitative Analysis and Synthesis. By E. Muuper.* 


Tue principle of this method will be made clear by an example. 

Analysis of gaseous Hydrogen Chloride by means of iron. A graduated 
glass tube closed at one end is partially filled with the gas over the 
mercurial trough, and the volume read off in the usual manner. Two 
copper wires, one of which is insulated by glass, are then introduced 
into the tube. One of these wires is coiled into a flat spiral at top; the 
other carries at its extremity a kind of brush, formed of a number of 
short pieces of iron wire of different lengths, secured to it by means of 
platinum wire. One pole of a battery of three Grove’s elements being 
connected with the mercury in the trough, and the other with the insu- 
lated copper wire, the apparatus is adjusted with the hand, so that the 
ends of the iron wires are brought into contact with the copper coil, 
whereupon the iron begins to glow, and ferrous chloride is formed. 
When the volume of the gas ceases to contract, the wires are removed, 
and the volumes of the residual hydrogen is read off. 

It is obvious that one of the wires may be of platinum, passing 
through the top of the tube, the other, which need not then be insu- 
lated, passing up through the mercury as before. 

This principle, modified to suit particular cases, is applicable to the 
analysis of compound gases and vapours, such as hydrogen chloride, 
hydrogen sulphide, or water-vapour by means of iron, copper, &c. ; or 
of mixtures of gases, such as oxygen and nitrogen by means of copper 
(method of analysing air). It is applicable further to the combination 
of gases, as hydrogen and oxygen, and of solid elements, as iron, 
carbon, sulphur, &c. It may also be employed to effect the combustion 
of carbon, iron, and other solids in nitrogen protoxide, nitrogen dioxide, 
&c.; or of gases by means of partially oxidized iron or copper wire, 
lead-chromate, and other solid compounds of oxygen; or of vapours, 
such as alcohol-vapour (method of organic analysis). Lastly, it is appli- 
cable to experiments on the dissociation of gases and vapours, such as 
ammonia or water-vapour by platinum, palladium, &e. 

This method of experimenting is extremely well suited for lectures, 


the apparatus being simple, and the manipulation easy. 
J. R. 


On some Sources of Error in Volumetric Analysis. By R. R. TatLock.t 


THE object of the author is to point out certain sources of error in 
volumetric analysis, and to indicate how they may be avoided. 
Reference is made to the contradictory statements of various experi- 
* Zeitschrift fir Chemie [2), vii, 2. 
+ Chem. News, xxiii, 13. 
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mentalists respecting the change of volume that takes place on mixing 
saline solutions with water. From the fact that the specific gravity of a 
mixture of a saline liquid and water is greater than its calculated mean, 
and from direct experiments, it is inferred that contraction does, as arule, 
take place on admixture of a saline liquid with water. Strong solutions 
were found to contract proportionately far more than weak ones. Two 
sources of error are specially mentioned—the one arising from this 
contraction, and the other from the fact that vessels do not deliver in 
a given time corresponding volumes of water and saline solution, but 
rather less of the latter, the exact amount depending to some extent 
upon the sp. gr. of the solution. The first named source of error may 
be obviated, (1) by using as weak solutions as possible, and (2) by 
mixing the saline liquids thoroughly with the water before making 
quite up to the required bulk. The error caused by the adhesion of a 
saline liquid to the delivering vessel, may be obviated by graduating it 
in terms of the particular solution to be employed. 
A. T. 


On the Precipitation of Small Quantities of Phosphoric Acid by means 
of Ammonium Molybdate, together with a few Remarks on the Yellow 
Precipitate containing Silico-molybdic Acid. By E. Ricuters.* 


Ammonium molybdate deservedly enjoys the reputation of being an 
extremely delicate reagent for phosphoric acid. Its sensitiveness 
depends, however, upon well-defined conditions, which must be strictly 
complied with, if small quantities of phosphoric acid have to be deter- 
mined. Among these is the absence of free hydrochloric acid, in 
anything like large quantities, whilst nitric and sulphuric acids do not 
‘ interfere with the accurate precipitation of phosphoric acid within the 
usual limits of quantitative analysis. 

It is otherwise, however, in the case of earthy minerals, &c., the 
solution of which usually contains extremely minute traces of phos- 
phoric acid, together with much free acid and a large amount of salts 
(nitrates and sulphates). A large excess of ammonium molybdate has 
to be employed, in order to counteract the solvent power of distilled 
water on the free acid as well as on the salts. The sulphates and 
nitrates of the light metals, especially of the metals forming the 
strongest bases, are found to retard the separation of the precipitate, 
and require, therefore, the largest amount of ammonium molybdate. 
A 5 per cent. solution of the ammonium sulphate, acidulated with 
dilute nitric acid, on the other hand, acts rather favourably. Nitrates 
in general appear to assist the precipitation. Ammonium nitrate was 
especially observed to accelerate the formation of the yellow precipitate 


* Dingl. polyt. J., excix, 183. 
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in a most extraordinary manner, and from very dilute solutions, the 
precipitation being accomplished also by a much smaller quantity = 
ammonium molybdate. 

Standard solutions containing respectively— F 

(I) ‘002 grm. and (IT) ‘010 grm. of phosphoric acid per litre ; also 
solutions. (III and IV) containing the same amounts of phosphoric 
acid, dissolved, however, in ammonium nitrate (100 grms. per litre) 
were prepared. 10 c.c. of solutions I and II, to which 03 c.c. of a 
solution of ammonium molybdate had been added, remained perfectly 
clear on standing for several hours in a warm place. Solution IIT 
gave a precipitate on standing at the ordinary temperature for twelve 
hours; solution IV, after standing for 30 minutes only. The pre- 
cipitation was complete after 20 hours, and the further addition of 
several cubic centimetres of ammonium molybdate to the clear filtrate 
produced no further precipitate, even on heating for 24 hours. On 
warming solution IIT, a precipitate was produced after the lapse of 
one hour, and on adding a further quantity of ammonium molybdate 
(about 2 c.c. for every 10 c.c. of solution), the sensitiveness of the 
reaction in the presence of the ammonium nitrate became practically 
unbounded. 

The extent to which ammonium nitrate counteracts the solubility of 
the phospho-molybdate precipitate in solutions of the sulphates and 
nitrates of the alkalis and alkaline earths, as far as they are soluble 
(concentration 1 in 10, or, if less soluble, saturated solutions), was next 
ascertained, and it was found that ammonium nitrate assists the pre- 
cipitation in a like ratio. Solutions containing much nitric acid 
required only about one-third the amount of the reagent in the 
presence of ammonium nitrate. 

Richters proposes to conduct the determination of very small quan- 
tities of phosphoric acid in the presence of large quantities of nitrates 
and sulphates as follows :—The acid solution is diluted with water, so 
as to leave about 1 grm. of the salt in 10 c.c., or, if much ammonium 
sulphate be present, 1 grm. in 20 c.c. The solution is rendered slightly 
ammoniacal, and then once more acid (nitric acid). If a sufficient 
amount of ammonium nitrate be not already formed in this manner, an 
equal volume of a 20 per cent. solution of this salt is added, and the 
solution heated to 50° C., after the ammonium molybdate has been 
added. On adding ammonia to a thoroughly acid (nitric) solution, a 
certain amount of ammonium nitrate is formed (which may be readily 
estimated if the strength of the ammonia solution be known), and 
should be taken into account in diluting the solution to the above 
strength, The separation of the yellow precipitate is both rapid and 
complete, in fact, instantaneous, from solutions which contain only 
¥0,505 Of the weight of the original salts. 
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Richters proposes to employ a slightly acidified 15 per cent. solu- 
tion of ammonium nitrate, in the place of ammonium molybdate, for 
washing the yellow precipitate, or else a nitrate solution mixed with a 
few cubic centimetres of the ammonium molybdate. The precipitate 
obtained from the phosphate solutions containing much ammonium 
nitrate is distinguished by a somewhat brighter yellow colour. 

Richters remarks, lastly, on the yellow precipitate produced by 
ammonium molybdate from solutions containing silicic acid, which is 
but slowly soluble in cold dilute ammonia, with separation of flakes 
of silicic hydrate, and not unfrequently accompanies the magnesian 


precipitate, to which it gives its flaky appearance. 
W. V. 


Estimation of Sulphur in Cast Iron. By W. H. Evuiott.* 


Txis method depends on the evolution of the sulphur as sulphuretted 
hydrogen, the absorption of the latter in solution of pure soda (pre- 
pared from sodium), and the determination of the sulphuretted hydrogen 
in the acidified soda-solution by means of standard solution of iodine. 
Ww. ¥. 


Estimation of Phosphorus in crvde Pig-Tron, Steel, and Malleable Tron. 
By F. Kessier.t 


Tur method is based upon the precipitation of the iron in the state 
of ferrous chloride by potassium ferrocyanide, FeCl, + KyFeCy. = 
Fe'K,FeCy, + 2KCl, and the separation of the phosphoric acid from 
the filtrate in the form of ammonio-magnesic phosphate. As the pro- 
_ cess involves. filtration from a bulky precipitate—an operation known 
to every chemist as being among the most tedious—the author proposes 
to collect only the first half of the filtrate for precipitation with 
magnesia mixture. Assuming an iron to contain 1 per cent. of phos- 
phorus, in order to obtain a precipitate of magnesium pyrophosphate 
amounting to ‘100 grm., 2°793 germs. of crude iron would have to be 
operated upon; or, as only half the bulk of the filtrate is to be 
employed, the quantity of the metal would haye to be doubled. This 
quantity of metal (5°6 grms.) after solution in acid, requires no less 
than 42 grms. of crystallised potassium ferrocyanide. The ensuing pre- 
cipitate weighing at least 34 grms., exclusively of chemically combined 
water, it became necessary to make a correction for bulk. 11 grms. of soft 
iron wire were dissolved in hydrochloric acid, and the solution diluted 
to 500 c.c. 84 grms. of crystallised potassic ferrocyanide were dissolved 
in water, and the solution likewise made up to 500 ¢.c. The specific 


* Chemical News, xxiii, 61. 
+ Chemical News, xxiii, 76. 
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gravity of the iron solution was found to be 1055, that of the ferro- 
cyanide solution 1'093. 250 c.c. of each solution were mixed, and the 
bulk of the mixed solutions was then found to be equal to 505 c.c. 
The filtered liquid had a specific gravity of 1:033: hence the bulk of 
the liquid was calculated as follows :— 


250 (1:055 + 1-093) — 34 = 503 grms., 


In order, therefore, to work only with 250 c.c.—one-half the filtrate— 


the liquid containing the precipitate has to be first made up to 518 c.c. 


This quantity may be varied, according to the purity of the metal, 
from 517°5 to 518°5 c.c. 

Previous to dissolving the iron in acid, it should be suitably commi- 
nuted; crude pig-iron, for instance, should be broken up in a steel 
mortar and passed through a sieve, the meshes of which are 0°5 mm. 
apart. 5°6 grms. of the metal are then treated in a covered porcelain 
vessel with 60 c.c. of nitric acid, sp. gr. 1:2; the solution is evaporated 
to dryness; and the residue strongly ignited (best in a muffle) to bright 
redness, first in the porcelain vessel, next in a platinum crucible, in 
order to oxidize the carbon. It is then dissolved in 35 c.c. of hydro- 
chloric acid, sp. gr. 1°19, with the aid of a gentle heat. A residue of 
silica is left. The acid solution so obtained is washed into a flask, 
without being previously filtered, and diluted to about 200 cc. A 
current of sulphuretted hydrogen is next passed, in order to reduce 
the ferric to ferrous salt, a method of reduction which Kessler prefers 
to the reduction by means of an alkaline sulphite. 

200 c.c. of a solution of potassium ferrocyanide (strength 210 grms. 
of the crystallised salt per litre) are next added, and the bulk of the 
liquid made up to exactly 518 c.c. The precipitate is filtered off. 
From 20-380 c.c. of the first portion of the filtrate usually pass through 
turbid, and may be rejected. 250 c.c. of the clear filtrate are collected 
in a graduated flask, and precipitated in the usual way, by adding, in a 
beaker, 10 c.c. of magnesia mixture (strength 200 grms. of magnesium 
sulphate per litre). Kessler observes that the precipitate is always 
covered with a greyish flocculent substance, which he removes 
by throwing the precipitate and the body just referred to on a small 
filter and washing with ammonia of sp. gr. 0°98. He next dissolves 
the precipitate which adheres to the sides of the beaker, and also the 
portion contained on the filter, in nitric acid of sp. gr. 1:035, when a 
bluish coloured insoluble cyanogen-compound is left behind. The 
phosphate is reprecipitated by means of ammonia, collected on a small 
filter, and washed with ammonia of sp. gr. ‘98, until on testing no more 
chlorine is detected. It is then dried, ignited, and weighed as magne- 
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sium pyrophosphate, *100 grms. of which salt correspond to1 per cent. 
(or, more correctly, to ‘9975 per cent.) of phosphorus. The author 
states that he found the method correct in every respect, and suitable 
for all practical purposes, and that he prefers it to the molybdic acid 
method for the estimation of phosphorus in crude pig-iron, steel, and 
malleable iron. 


W. ¥; 


Estimation of Zine in Galvanized Iron. By Tuomas T. P. Bruce 
WARREN.* 


THE zine in galvanized iron exists in two states; firstly, part of 
the zinc forms an alloy with the iron; and secondly, to this alloy a 
greater or lesser quantity of zinc adheres mechanically. Only the part 
of zinc forming the alloy is necessary for the protection of the iron. 
This combined zinc cannot be removed from the iron by mercury, but is 
nevertheless capable of uniting with a definite proportion of that metal, 
7 parts of this combined zinc taking up 11 parts of mercury. On heat- 
ing the iron, the mercury is again volatilised. On the other hand, all 
the uncombined zinc can be removed by means of mercury. Let then a 
piece of galvanized iron be taken, weighed, cleaned with dilute sul- 
phuric acid, and immersed for from 4 to 8 hours in mercury ; it will be 
found that part of the zinc has been removed, part has remained on 
the wire together with the mercury absorbed. The piece is next taken 
out of the mercury, well rubbed with chamois leather, and again 
weighed, after which it is heated in a non-oxidizing flame, and the 
weight once more taken. The difference between the first and third 
weighings will be the uncombined zinc, while the difference between 
- the second and third weighings, when multiplied by 7 and divided 
by 11, gives the combined zinc. This process, moreover, reveals all 
imperfections in the zinc coating, since no mercury adheres firmly 


to such places. 
A. D. 


On a Mode of distinguishing the Deposit from Reinch’s Process from 
Salts of Mercury. By James St. Cuan Gray.f 


TE coated slip of copper is rubbed with a flat piece of pure gold. If 
the deposit on the copper contains mercury, the gold becomes marked 
with a clear white shining crust, which is removable by nitric acid. 


C. H. G. 
* Phil. Mag. [4], xli, 132. 
t+ Chem. News, xxxiii, 73. 
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Estimation of Urea by means of Sodium Hypobromite. By 
G. Hirver.* 


HypocHLoritEs, as is well known, decompose ammonia compounds, 
with evolution of nitrogen, and Wéhlert based upon this reaction a 
method for determining the amount of ammonia in guano. Ii consists 
in ‘measuring the nitrogen which a weighed quantity of guano yiclds 
when treated with a solution of bleaching powder, the amount of 
ammonia being calenlated from the volume of nitrogen which is given 
off. 

Urea is acted upon in a similar manner: it is converted by the 
hypochlorous acid into free nitrogen, water, and carbonic anhydride, 
1 grm. of urea corresponding to 370 c.c. of nitrogen (at 0° C. and 
760 m.m. pressure). 

E. W. Davyt described in 1854 a method—afterwards somewhat 
modified by Leconte—by which he effected (although imperfectly) 
the decomposition of the urea and the collection and measurement of 
the nitrogen in a graduated cylinder over a saturated solution of com- 
mon salt. 

W. Knop proposed to employ, instead of sodium hypochlorite, a 
solution of barium or sodium hypobromite, an oxidizing agent which 
is at once more effective and more stable, and a solution of which is 
readily prepared when required. 

The preparation of sodium or barium hypobromite is described by 
Knop§ as follows: 690 grms. of barium hydrate are placed in two litres 
of water and are shaken up with 100 c.c. of bromine. On adding a 
solution of 300 grms. of barium hydrate in one litre of water (prepared 
by dissolving the hydrate in warm water), the bromine disappears and 
a golden-yellow solution is obtained, which probably contains barium 
bromate and bromide, as well as bromite and hypobromite. Sodium 
hypobromite is obtained by dissolving 100 grms. of sodium hydrate in 
250 c.c. of water and leaving the solution to cool, before adding 25 c.c. 
of bromine. 50c.c. of this solution, diluted with 200c.c. of water, 
suffice to liberate 130 to 150 c.c. of nitrogen from a solution of sal- 
ammonaic. 

The instrument devised by Knop—known under the name of 
azometer—renders it possible to determine urea rapidly and readily, 
and to complete within 15 to 20 minutes several determinations with 
sufficient accuracy. 

Hiifner now proposes to modify Knop’s method, so as to employ 


* J. pr. Chem. [2], iii, 1. 

+ Prakt. Uebungen in der Chem. Analyse, Goettingen, 1853. 
- ~ Phil. Mag. [4], vii, 385. 

§ Fresenius Zeitschr. f. Analyt. Chem ix, 2, p. 225. 
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a gentle heat in order to complete the re-action, securing at the same 
time the advantage of not having to mix the urea solution and the 
oxidizing agent, before the gas can be collected. On heating the hypo- 
bromite solution, oxygen is however evolved as well, and the mixed 
gases (nitrogen and oxygen) are therefore collected in a graduated 
cylinder. A urea solution is placed in the lower part of a mixing 
apparatus, shut off from the part containing the concentrated hypo- 
bromite solution by means of a wide-bore glass stop-cock. A glass 
cup, from 4 to 5¢.m. in depth, is fitted to its neck by means of a 
caoutchouc ring, over the open end of the mixing vessel, which reaches 
somewhat above it, and delivers the evolved gases into the mouth of 
the inverted measuring cylinder, which is about 30 c.m. long, and 
2 c.m. wide. 

The lower part of the mixing apparatus, below the glass stop-cock, 
has a diameter of 1°5 c.m., and holds about 10-11 ¢.c. of urea solution. 
The bore of the glass stop-cock should not be less than 7-8 mm. The 
upper portion of the mixing vessel is large enough to hold about 
100 c.c. of sodium hypobromite, diluted with its own bulk of distilled 
water. The glass cup is filled with a saturated solution of common 
salt, over which the measuring cylinder, filled with distilled water, is 
inverted and fitted into its position. On opening the glass stop-cock, 
the specifically heavier hypobromite solution mixes rapidly with the 
urea solution, and a brisk evolution of gas ensues. The decomposition 
is assisted towards the end by plunging the lower part of the mixing 
vessel into hot water. A small quantity of oxygen has to be deter- 
mined in the usual way by transferring the gases over mercury and 
absorption with pyrogallic acid. 

The published experiments approximate closely to the theoretical 
' percentage of nitrogen in urea. 

The author adds, in conclusion, some speculations on the composition 
and constitutional formule of other nitrogenous bodies, such as hippuric 
acid, ethylamine, aniline, conéine, nicotine, asparagine, uric acid, 
creatine, and others, for which we must refer to the original paper. 


W. V«. 


Detection of Alcohol in Chloroform and Chloral Hydrate. By Hacer, 


Hacer has carefully examined* the method for the detection of 
ethylic alcohol described by (A. Lieben Ann. Oh. Pharm. Supp. viii, 2), 
based on the formation of iodoform, and finds it extremely delicate and 
capable of detecting 3'55 of alcohol in a liquid after about one day’s 
standing. He uses the following reagents: 1. A solution of potassium 
iodide in 5 to 6 times its weight of water, supersaturated with iodine ; 


* Pharm. J. Trans. [3], i, 683. 
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2. A ten per cent. solution of potassium hydrate. To detect alcohol in 
chloroform, 2 vols. of the latter are shaken up with 5 to 10 vols. of 
water of about 50° C.; the liquid is then poured on a filter previously 
saturated with water; to the filtrate are added 5 or 6 drops of the 
potash solution, and the whole is heated to about 50°C. ; the iodide 
solution is then added drop by drop, with gentle agitation, until the 
colour of the liquid remains brown, and finally, it is carefully decolorised 
by the addition of potassium hydrate and set aside to deposit. After 
12 to 24 hours, the sediment is examined under the microscope, and the 
iodoform crystals recognised by their star-shaped form. 

The presence of alcohol, or rather of chloral alcoholate in chloral 
hydrate may be detected in a similar manner. 

Schering (ibid.) calls attention to other distinctions between 
chloral hydrate and alcoholate:—the former when warmed with twice 
its vol. of water dissolves, but the latter melts without solution, and 
solidifies again on cooling. Sulphuric acid remains colourless when 
warmed with the hydrate, whereas it turns brown with the alcoholate. 
No reaction or only a very slight one ensues on warming the hydrate 
with nitric acid, sp. gr. 1:2; the alcoholate is violently attacked, and 
nitrous fumes are evolved in abundance. 


H. E. A. 


Examination of Flour. By W. Danoxwortt.* 


Tue author has endeavoured to ascertain approximately the amount of 
wheat-flour present in what was declared and taxed as rye-flour. 
The amount of residue (gluten) left after washing out the starch and 
soluble matter from different mixtures of wheat and rye-flour, was 
determined ; mixing the flour with well washed wheat-bran appears to 
facilitate the drying of the residue. ‘The bag in which the sample is 
put, the flour and bran employed, are all thoroughly dried in the water- 
oven; as is also the gluten left by the washing. 10 grms. rye-flour 
mixed with 1 grm. wheat-bran, placed in a bag of silk bolting-cloth of - 
a certain fineness, and washed with distilled water, until the water was 
no longer milky, gave, after subtracting the weight of the bag and bran, 
a residue of 0°5—0°8 per cent.; pure wheat-flour, similarly treated, 
gave 7°0—8'0 per cent. residue ; mixtures of 3 p. rye-, with 1 p. wheat- 
flour, 1:0 to 2°0 per cent. ; mixtures of equal weights of rye and wheat- 
flour gave 3°0 to 3°5 per cent. residue. These numbers were the mean 
of several experiments. The suspected flour similarly treated gave, in 
seven experiments, a residue varying from 1:°0—2°2 per cent. This 
would be given by a mixture of 70—75 per cent. rye-flour, ‘jan 25—30 
per cent. wheat-flour. 


* Arch, Pharm. [2], xx, 47. 
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Microscopical examination of mixtures of the two flours, gave very 
doubtful results. W. H. D. 


Analysis of Milk.* By J. A. WANKLYN. 


Tue “British Medical Journal” reports the following result of an 
analysis of the contents of a tin of Newnham’s condensed milk. 


WE bscccenvives 19-0 
CREE 6c cose veneers 10°0 
BMD ooccee cevccoes 2°0 
Pe etbaké nl aon 
Milk-sugar........ \ 69-0 
Cane-sugar...... oe 


There appeared to be about as much fat as casein. From this analysis 
it follows that one pound of the condensed milk contains the solid 
constituents of from three to four pounds of fresh milk. 

In the course of an examination of milk undertaken for the “ Milk 
Journal,” the observation was made that there is a source of inaccu- 
racy in the ordinary methods of examining milk hitherto quite unsus- 
pected. It was found that the exact molecular condition of the casein 
influenced the specific gravity of the milk, in other words, that samples 
of milk of the same strength varied in specific gravity according to the 
molecular condition of the casein. The followmg examples are given 
to show how this may cause a want of correspondence between the 
specific gravity of milk, and the amount of its solid contents. The 
specimens of milk had been kept in corked bottles for four days. 


Per cent. of 
_ Sp. gr. solids dried Per cent. 
: at 60° F. at 212° F. of ash. 
Sample A.... 1:0004 11°34 0-94 
- B.... 0°9960 10°48 0°75 
» O.... 1:0184 8-92 0°66 


To be of any value at all, the specific gravity must be taken while 
the milk is very fresh, for when milk is kept for two or three days, 
even in a closed vessel, the density falls ina very remarkable manner. 
It is therefore proposed, in judging of the strength of milk, to adhere 
to the method of evaporating to dryness in the water-bath, and weigh- 
ing the residue. J. B. 


* Pharm. Journ. Trans. [3], I, 605. 
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Technical Chemistry. 


Preparation of Hydrogen Gas.* 


Tue Journal of the Society of Arts states that M.M. Tessié du 
Motay and Maréchal have lately discovered a new and economical 
method of producing hydrogen gas. The process consists in heating 
the hydrates of the alkalies and alkaline earths with coke, coal, charcoal, 
&c., to a red heat, whereupon carbonic acid and hydrogen are given off 
abundantly ; and as the decomposed hydrates, especially that of lime, 
can be used indefinitely, by simply remoistening them with water, 
the method is very economical. In this operation the hydrogen 
gas is generated without any special production of steam, and may thus 
be produced without any other generating apparatus than the retorts 
themselves ; and as these retorts are not exposed to the direct action of 
the steam, they are not subject to any interior deterioration. This 
process, it is said, in conjunction with the method of obtaining cheap 
oxygen from the manganates of soda, discovered by the same chemists, 
is likely to create a revolution in many industries, and especially in 


metallurgy. 
J. B. 


On the Application of certain Fluorine-compounds for the Preparation of 
Frosted Glass for Photographic Purposes. By E. Stwawart.t 


In place of aqueous hydrofluoric acid for etching glass, the author 
recommends a solution of eight parts of an alkaline fluoride dissolved 
in 100 of water, and mixed just before using with one part oil of 
vitriol. Before immersion in this bath, the glass requires to be cleaned 
in another made with potassium dichromate and sulphuric acid, to 
remove all traces of organic matter from its surface. A few hours at 
ordinary temperatures suffice to produce a fine glistening frost. 

The rest of the paper contains details concerning the preparation 
and use of etching-wax, for producing patterns and figures. 

C. H. G. 


On the Constitution of Ultramarine. By W. Srein.f 


Dots ultramarine, as a whole, constitute a chemical compound, and in 
what state of combination does the sulphur exist therein ? 
Examining the latter point, the author rejects the idea of the sulphur 
* Pharm. Trans. [3], I, 566. 


+ Dingl. Polyt. J., cxix, 222. 
t Journ. pr. Chem. [2], iii, 39. 
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existing either as hyposulphite, sulphide, or polysulphide of sodium, and 
while admitting the presence of sodic sulphite in most samples of ultra- 
marine, considers its presence accidental, the essential sulphur consti- 
tuent being aluminium sulphide. 

He finds that aluminium sulphide exists in two forms, as a crystalline 
colourless (yellow) mass, and as an amorphous black powder. The 
black modification arises when the body is formed at comparatively low 
temperatures, or when the presence of foreign matter between the 
particles prevents them fusing together. 

He considers that this last condition obtains in the ultramarine manu- 
facture, and that the characteristic blue colour of the body is due, not 
to its chemical composition, but to its mechanical structure—that it 
owes its colour indeed to the same causes which give a blue tint to a 
mixture of lamp-black and milk, &e. 

He, therefore, concludes that ultramarine (blue) consists of a white 
(ground) mass, with which black aluminium sulphide is mingled in a 
state of molecular division. 

White ultramarine he regards as the blue compound, the colour of 
which is compensated by the orange-red of sodium sulphide present with 
it, and the green pigment as arising from the conversion (partial ?) of 
the orange-red sodium sulphide into sodium bisulphide, whereby yellow 
and blue occurring together give rise to green. C. H. G. 


The Effects of Cold wpon the Strength of Iron. By W. Brockpank.* 


Tue bars of pig-iron employed were made from a mixture of four pig- 
irons of the highest class, added to some govud scrap-iron, so as to 
insure a sounder and more regular casting; all the bars were cast 
from one ladle. The testing machine used was a powerful lever or 
steel-yard, the bars having a three-foot bearing. The results showeda 
gradual and considerable decrease of strength in the bars with the in- 
crease of cold below the freezing point. They also lost their elasticity in 
a similar degree. 


Tension. Tension. 
At 20°. At 80°. - “ At 20°. At 80°. 
2142 Ibs. 2142 Ibs. 16} twists. 144 twists. 
2114 ,, 2058 ,, 153_—C«, 144, 
2114 ,, 2086 ,, 9 Pm 134, 
2142 ,, 2086 ,, 144, 144 SC, 
_ 2114 ,, 2128 ,, 16 » 124 SC, 
2114 ,, 2086 ,, 18} ,, 144 Ss, 
Total... 12640 ,, 12586 ,, 90 - 834, 
Average 2123°3 2097°6 15 as ew 


* Chem. News, xxiii, 62. 
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Mr. Brockbank refers to the general experience of ironfounders, 
and cites instances of breakages of castings during frosty weather, 
showing that the strength of cast iron is very materially lessened by 
severe cold. Experiments were also made to test the effect of frost 
upon the tensile strength of wrought iron. The methods used by 
Kirkaldy, viz., torsion and gradual tensile strain, did not give a true 
result, as the iron tested worse when warm than when frozen. The 
simple test of the striker’s hammer was then resorted to, and a number 
of experiments was described, showing “short” crystalline fracture in 
the iron without any appearance of fibre, whilst the same iron,—a strip 
of boiler plate,—after being slightly warmed to “ dispel the frost,” was 
exceedingly tough and fibrous, showing a good fibrous fracture. 

Rails in course of manufacture for East Indian railways, at the Dar- 
lington Iron Company’s Works, failed to pass the required test in 
frosty weather, whereas at ordinary temperatures a failure was a very 
rare occurrence. Rails were heated to 120° F., others were tested at 
the temperature of 26° F. The following table shows the results :— 


Test of Hast Indian Railway Rails, 82 lbs. per yard, November 29, 1869, 
tested by a Falling Weight of 2,000 lbs.; Centres of Support 3 feet 


6 inches apart. 
. Number of | Height Permanent | Tempera- 
No. blows. of falls. set. ture. Remarks. 
} ft. in. 
First blow....| 5 0O 7-16ths .. 
14 | Second,, ....} 5 O 8-4ths.... 120° Not broken. 
Third ,, 7 0 = a 
First _,, 5 0 3-S8ths.... 
2< | Second ,, 5 O | 13-16ths .. Do. Ditto. 
Third ,, 7 0 rae - 
First ,, 5 0 3-8ths.... 
34 | Second ,, 5 O | 18-16ths .. Do. Ditto. 
Third ,, 7 0 —. ae 
First ,, 5 0 3~-S8ths.... 
44 Second ,, 5 0 7-8ths.... Do. Ditto. 
Third ,, 7 0 - ms 
{| First 5 0 3-8ths.... ° . 
5{ Seccuit * (ei } 26 Broke with 2nd blow. 
First ,, 5 0 3-8ths.... 
6{ Second ,, 5 0 5-8ths.... } Do. Passed test. 
First, 5 O | 3-Sths.... : 
7{ Second.” gf ~~ i Do. _| Broke with 2nd blow. 
First ,, 5 0 3-8ths.... : 
8{ Second,, .. 5 O | Broke os } Do. Ditto. 
9 — ‘ : O | Broke ...... Do. Broke with 1st blow. 
irst ,, = eas 4 
10{ ie d - 5 ; oo ma } Do. Broke with 2nd blow. 
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All the experiments adduced prove that iron becomes much weaker, 
both in its cast and wrought state, under the influence of low tempera- 
tures. It loses its toughness, becomes quite brittle under sudden 
impact, and changes its structure from fibrous to crystalline. W.V. 


On the Production of Alloys of Iron and Manganese, and on their Appli- 
cation to the Manufacture of Steel. By F. Koun.* 


THE author, after referring to Heath’s patent in 1839, for the employ- 
ment of manganese in the manufacture of steel, and to the use, of late 
years, of the Spiegeleisen of Rhenish Prussia, and other ferro- 
manganese alloys in the Bessemer, Siemens-Martin, and other pro- 
cesses, proceeds to describe the process of Henderson of Glasgow. 
This process, which has been at work for some time at the Phoenix 
Foundry, Glasgow, consists in reducing upon the open hearth of a 
Siemens’ furnace a mixture of carbonate of manganese and oxide of 
iron in presence of excess of carbon, by means of a neutral or reducing 
flame. 

The furnace bottom is of ground coke, consolidated and baked up 
to form a crucible on a large scale. The charge of finely ground oxides 
mixed with powdered charcoal or coke, is heated to redness for several 
hours. It thus becomes converted into a metallic sponge which 
contains the reduced metals from both oxides, and is then run down to 
a regulus by raising the temperature to a full white heat. The quantity 
of manganese in the alloy depends chiefly upon the high temperature 
obtained at this latter stage of the process: hence the necessity of 
employing a Siemens’ furnace, by which a high reducing tempera- 
ture can readily be obtained. 

Though considerable loss occurs, owing to the action of the silica in 
the ores used, upon the manganese, yet with proper selection of mate- 
rials, an average of 20 per cent. to 30 per cent. of manganese is 
obtained in the alloy. 

An ordinary-sized furnace, worked by one man, can produce 15 ewt. 
of ferro-manganese every 24 hours. 

The cost by this process the author states to be about £7 per ton for 
alloy containing 20 to 25 per cent. of manganese; this is exclusive of 
royalties, the amount of which per ton the author does not state. The 
author concludes by pointing out, that not only will the manufacture 
of these ferro-manganese alloys prove a profitable accessory to every 
Bessemer steel works in the country, but that it will also make these 
works independent of the fluctuations and uncertainties of the foreign 
suvnlyv. C. G. 

* Journal of the Iron and Steel Institute, Feb., 1871, 70. 
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Observations on the Manufacture of Vermilion. By M. AtsBura.* 


Iv manufacturing vermilion by Martin’s process, two stages are to be 
observed, first, the formation of the amorphous black sulphide, and, 
second, the conversion of this into the crystalline red modification by 
the successive solution of the black sulphide by the alkaline sulphide 
present, and its deposition in the red form. The crystals of red sul- 
phide so obtained are rhombohedrons, approaching a cube. They are 


doubtless the primitive rhombohedrons observed on the native crystals, 


R on R 92° 36’. The solubility of sulphide of mercury in alkaline 
sulphides constitutes a source of loss of from 5 to 8 per cent. of the 
mercury employed in this process. C. H. G. 


Black Lustre Colour for Sugar-paper. By Dr. KIELMEYER.f 


8 Ibs. ordinary glue, 16 lbs. water, 1 lb. potato starch, 53 lbs. water, 
54 lbs. Campechy extract of 6° Baume, 1 lb. 2 oz. green vitriol, 83 lbs. 
brown glycerin; all boiled together, and stirred when cold. Paper once 
painted with this mixture acquires, when dry, a fine bright black surface, 
remains supple, and does not exhibit a tendency to get sticky. If 
it be desired to render the paint thicker or thinner, the starch and 
the glue must be increased or diminished in the same proportion, or 
the lustre will be spoiled. C. H. G. 


“ Sucrate of Hydrocarbonate of Lime” applied to the purification of 
Sugar-cane Juice. By Bowin and Lotsrau (Chem. News, 
xxiii, 19). 


Preparation of quickly-hardeniny colowred Cements. By R BortteeEr.t 


Wun finely-pulverized chalk is stirred into a solution of soda-water 
glass of 33° B., until the mixture becomes thick and plastic, a cement 
is obtained which will harden in between six and eight hours, possessing 
an extraordinary durability, and alike applicable for domestic and 
industrial purposes. 

If any of the following substances be employed besides chalk, 
differently-coloured cements of the same general character are obtained. 

1. Finely pulverized, or, better still, levigated stibnite (grey antimony 
or black sulphide of antimony), will produce a dark cement, which, 
after burnishing with an agate, will present a metallic appearance. 


* Chem. News, xxxiii, 73. 
+ Dingl. Polyt. J., excix, 233. 
t Pharm. J. Trans. [2], iii, 19. 
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2. Pulverized cast-iron, a grey cement. 

3. Zinc-dust (so-called zinc-grey), an exceedingly hard grey cement, 
which, after burnishing, will exhibit the white and brilliant appearance 
of metallic zinc. This cement may be employed with advantage in mend- 
ing ornaments and vessels of zinc, sticking alike well to metals, stone, 
and wood. 

. Carbonate of copper, a light green cement. 

. Sesquioxide of chromium, a dark green cement. 
. Thénard’s blue (cobalt blue), a blue cement. 

. Minium, an orange-coloured cement. 

. Vermilion, a splendid red cement. 

. Carmine-red, a violet cement. 


© OONT Oo Ot > 


On a curious property of Gun-cotton. By L. BLECKRODE.* 


A FLAME may be applied to gun-cotton which has been previously wetted 
with carbon bisulphide, without explosion taking place. Only the latter 
substance takes fire immediately, the gun-cotton remaining apparently 
intact amidst the burning bisulphide, presenting almost the aspect of a 
mass of snow slowly melting away. Ether, alcohol, and benzol may be 
employed with the same result. The author considers this slow com- 
bustion, which takes place when the cotton is moistened with carbon bi- 
sulphide or any other volatile liquid, to be a most direct and satisfactory 
proof in favour of the conclusion to which Professor Abel was led by his 
researches, viz., that if the gases resulting from the first action of heat 
on gun-cotton upon its ignition in open air, are impeded from completely 
enveloping the burning extremity of the gun-cotton twist, their ignition 
is prevented; and as it is the comparatively high temperature produced 
by their combustion which effects the rapid combustion of the gun- 
cotton, the momentary extinction of the gases, and the continuous 
extraction of heat by them as they escape from the point of com- 
bustion, renders it impossible for the cotton to continue to burn other- 
wise than in a slow and imperfect manner, undergoing a transformation 
similar in character to destructive distillation. A piece of phos- 
phorus placed in the moistened mass of gun-cotton, is melted and 
even boils during the combustion, but does not burn, as it is pre- 
vented from contact with the oxygen till all the gun-cotton has disap- 
peared. He suggests that gun-cotton should be preserved under 
carbon disulphide or benzol, by which the danger in case of fire is 
eliminated. Should the liquid become ignited, the cotton will be only 
slowly destroyed. : H. E. A. 
* Phil. Mag. [4], xvi, 39. 
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On the recovery of Tartaric and Ozxalic Acids from the Residues of the 
“ Discharge” Process, and on Eau de Labarraque as a substitute for 
Chloride of Lime in discharging Turkey Red. By ARMAND 
MiLLeR.* 


Wuen cloth which is in parts impregnated with one or both of the 
above-named acids, is passed through the discharge vat, which con- 
tains chloride of lime, with a greater or lesser excess of lime, a well- 
known decomposition takes place, and the acids are converted into 
their calcium salts, which, being insoluble, settle together with the 
excess of undissolved lime at the bottom of the vat. If the slimy 
deposit so produced be allowed to remain in the working vat for some 
weeks, with frequent agitation, it becomes continually richer in the 
salts, and poorer in free lime, till it attains even such a percentage of 
the former as 65°5 per cent. calcium tartrate, and 18 per cent. calcium 
oxalate. 

From this mixture, washed and somewhat diluted with water, the 
acids are liberated by addition of a previously determined quantity of 
sulphuric acid of 1°568 sp. gr., and after stirring and boiling with as 
much more water as is equal to the weight of the original deposit, the 
liquid is separated from the calcium sulphate by help of a centrifugal 
machine. Any excess of sulphuric acid contained in the liquid is 
removed by boiling with barium tartrate. 

This method is still better when chloride of soda (eau de Labarraque) . 
is employed in the discharging vat in place of the chloride of lime. As 
the iartrate of soda remains in solution, it is only necessary to add 
from time to time, a sufficient quantity of chloride of lime solution, to 
precipitate all the tartaric acid as a lime salt, and to restore the original 
working strength of the vat. In this case the precipitate will contain 
no calcium hydrate or carbonate, and consequently a great saving of 
sulphuric acid will be effected. 

A further advantage is found to follow the use of the soda solution, 
namely, that the whites are whiter, and the reds are less injured, than 
when the chloride of lime is employed. 


C. H. G. 


* Chem. Centr. 1871, 134. 


Officers and Conncil, 


Elected March 30, 1871. 


PRESIDENT. 
E. FRANKLAND, D.C.L., F.R.S. 


VICE-PRESIDENTS, 


WEO HAVE FILLED THE OFFICE OF PRESIDENT. 


LYON PLAYFAIR, Pu.D., C.B., F.R.S, 
A. W. WILLIAMSON, Pus.D., F.R.S. 
COLONEL P. YORKE, F.R.S. 


SIR B. C. BRODIE, Barr., F.R.S. 
WARREN DE LA RUE, Pu.D., F.R.S. 
A. W. HOFMANN, D.C.L., F.R.S. 


VICE-PRESIDENTS. 


H. DEBUS, Pa_D., F.R.S. W. ODLING, M.B., F.R.S. 

J. H. GILBERT, Pu.D., F.R.S. | T. REDWOOD, Pa.D. 

H. M. NOAD, Pu.D., F.R.S. | J. STENHOUSE, Pa.D., F.R.S. 
SECRETARIES. 


A. VERNON HARCOURT, M.A., F.R.S. | W. H. PERKIN, F.2.S. 


FOREIGN SECRETARY. 
HUGO MULLER, Pu.D, F.RS. 


TREASURER. 


F. A. ABEL, F.RS. 


OTHER MEMBERS OF THE COUNCIL. 


zt. ATKINSON, Pa.D. H. McLEOD. 

H. BASSETT. E. J. MILLS, D.S&e. 

C. L. BLOXAM. H. E. ROSCOE, Pu.D., F.R.S, 

A. DUPRE, Pa.D. W. J. RUSSELL, Px.D. 

F. FIELD, F.R.S. R. ANGUS SMITH, Pu.D. F.R.S. 
M. HOLZMANN, Pa.D. A. VOELCKER, Pu.D., F.R.S. 


SS TOR ce cin ye 


173 


PAPERS READ BEFORE THE CHEMICAL SOCIETY. 


XIV.—Communications from the Laboratory of the London Institution. 
No. I—On the Formation of Sulpho-acids. 
By Henry E. ArMstTrRone. 
(Preliminary Notice.) 

Occupiep with an investigation into the constitution of sulphuric acid, 
the views on which are, as is well known, even at the present moment, 
extremely conflicting, my attention was soon drawn to the body dis- 
covered by Prof. Williamson, viz., chlorhydric sulphate (sulphuric 
chlorhydrate, sulphuric oxychloride) SO,HOCI, and particularly by a 
somewhat remarkable reaction noticed by Karl Knapp,* who found 
that the chief product of its action on benzene was sulphobenzide,— 
sulphobenzolic ‘chloride and sulphobenzolic acid being likewise formed, 
but in relatively very small quantity :— 


2C,H, + SO;.HO.Cl = CH +80: + OH, + HCl. 


C.H, + SO,.HO.Cl = SO,.C.H;.Cl + OH;. 
C.H. + SO,HO.Cl = 80:.CsH;s.HO + HCl. 


It was presumable that sulphobenzolic acid would be the main pro- 
duct ; the reverse was actually the case. This led me to commence 
a series of experiments to determine, if possible, the conditions under 
which the one or the other of the above reactions takes place, and to 
arrive at a general expression for the action of chlorhydric sulphate on 
organic bodies. 


’ Action of SOz.HO.C1 on Bromobenzene, CsHsBr. 


Monobromobenzene, 1 eq., diluted with carbonic disulphide, was mixed 
with the chloride, 1 eq.; moderate reaction took place, hydrochloric 
acid being evolved in quantity. After warming on the water-bath for 
a short time, the carbonic disulphide was distilled off, and the product 
mixed with water. A brownish, semi-solid mass then separated out, 
and was removed by filtration; the filtrate was neutralised by baryta- 
water, and heated to boiling, whilst a current of carbonic anhydride was 
passed into it, to remove excess of baryta. On cooling, a difficultly 
soluble barium salt crystallised out in magnificent, white, iridescent 
plates, which were pressed and dried between bibulous paper and 
analysed. 

* Zeitschrift fiir Chemie, 1869, 41. 
VOL, XXIV. P 
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1:4032 grm. lost ‘035 grm. on drying at 100° = 8°6 per cent. 
i OH.. 
‘4494 grm. dry salt gave 1723 grm. BaSO, = 22°5 per cent. Ba. 


Thesé numbers correspond well with the formula (C;H,BrSO;)2Ba + 
3 aq., which requires 8°1 per cent. OH, and 22°6 per cent. Ba. 

The portion insoluble in water was washed with cold alcohol, to free 
it from adhering bromobenzene, and then dissolved in hot alcohol; on 
cooling, it crystallised in fine, long, white, glistening needles, which, 
after pressing and drying at 100°, were analysed with the following 
results :— 


‘4271 erm. gave ‘607 grm. CO, and ‘0974 grm. OH, = 38°7 per cent. 
C., and 2°5 per cent. H. 


The formula Cop, SO.—dibromosulphobenzide—requires 38°3 per 


cent. C., and 271 per cent. H. When dry, this body forms white, silky 
needles, soluble in hot, difficultly soluble in cold alcohol. It melts at 
168° and solidifies again at 149°. 

The action on bromobenzene is, therefore, somewhat different to that 
on benzene. Bromosulphobenzolic acid is the main product, the yield of 
dibromosulphobenzide not exceeding 20 per cent. Bromosulphoben- 
zolic chloride was formed, if at all, in but very small quantity. 

Whether the bromosulphobenzolic acid thus obtained is identical 
with that prepared by the action of concentrated sulphuric acid on 
bromobenzene, I cannot state, not having compared them directly. 


Action of 80,HO.Cl on Nitrobenzene, CeHsNOz. 


The two bodies were mixed, as before, in the proportion of 1 eq. of each, 
but without the addition of carbonic disulphide. In this case the action 
was extremely sluggish, and it was only after long-continued warming 
that the evolution of hydrochloric acid ceased. On mixing with water, 
a small quantity of a black, tarry mass remained, which may possibly 
contain dinitrosulphobenzide. The solution was converted into the 
barium salt, but as this was exceedingly impure, it was dissolved, 
together with a quantity of baric hydrate, and the solution saturated 
with hydrogen sulphide. After boiling the solution, the barium was 
carefully precipitated by sulphuric acid, and the filtrate evaporated to 
crystallisation. By this means the very impure nitrosulphobenzolic 
acid first formed was reduced to the amido-acid, which could more 
easily be purified. 

According to Schmitt,* by the action of concentrated sulphuric acid 


* Ann. Ch. Pharm.,; exx, 163, 
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on nitrobenzene and reduction of the product to the amido-acid, an amido- 
sulphobenzolic acid, is obtained, isomeric with sulphanilic acid prepared 
from concentrated sulphuric acid and amidobenzene (aniline). His acid 
crystallises with 14 mol. aq. ; sulphanilic acid with 1 mol. only. My pro- 
duct, I believe, is not sulphanilic acid, being much too soluble in water, 
and crystallising differently; but, on the other hand, it crystallises 
with only 1 mol. aq. :— 


12555 grm. lost ‘1153 grm. = 91 per cent. OH. 
C.HiNH,.HSO; + aq. requires 9°4 per cent., 


so that, until it has been compared directly with Schmitt’s acid, it is 
impossible to say with certainty whether, by the action of sulphuric 
acid and of chlorhydric sulphate on nitrobenzene, the same or isomeric 
sulpho-acids are produced. 


Action of SO..HO.C1 on Nitrophenol, CSHsNO..HO. 


Nitrophenol (the volatile modification, melting point 45°) 1 eq., sus- 
pended in carbonic disulphide was mixed with 1 eq. of the chloride, 
immediate action took place, and large quantities of hydrochloric acid 
were evolved. After distilling off the carbonic disulphide, the pro- 
duct was entirely soluble in water. 

The excess of sulphuric acid was removed by lead carbonate, the 
excess of lead by hydrogen sulphide, and the solution was then neu- 
tralised with potassic carbonate, and evaporated to crystallisation. In 
this way the very characteristic yellow needles of the dipotassic nitro- 
phenolsulphate, CsH;NO..0K.SO;K + 2 aq. were obtained, and from a 
solution of this salt, on the addition of acetic acid, the tufts of light- 
yellow needles of potassic nitrophenolsulphate, CsH3NO2.0H.SO3K. 

Very remarkable is the action of the chloride on the non-volatile 
modification of nitrophenol. According to Kekulé, whereas the 
volatile modification is readily converted into the sulpho-acid by the 
action of concentrated sulphuric acid, it is not possible to prepare a 
sulphoacid from the isomeric, non-volatile modification. The same 
nitro-acid was prepared by Kolbe and Gauhe, by nitration of para- 
phenolsulphonic acid; they could not, however, obtain a nitro-acid by 
the action of nitric acid on metaphenolsulphonic acid. I had hoped to 
obtain such an acid by the action of SO,.HO.Cl, but it is not so. 

When these substances are mixed in equivalent proportions, with the 
addition of carbonic disulphide, immediate action takes place, and large 
quantities of hydrochloric acid are evolved. On the addition of water, 
an oil separated, which dissolved almost entirely in hot water, but 
from the solution on cooling the characteristic long, white needles of 
nitrophenol crystallised out; the filtrate contained only sulphuric acid 


and traces of nitrophenol. 
P 2 
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The sulpho-acid, if formed (and it seems to me beyond doubt that it 
is) in the first instance, is evidently decomposed by water into nitro- 
phenol and sulphuric acid. 

It may, perhaps, be possible to isolate it by appropriate treatment. 


Action of S92.HO.Cl on Naphthalene. 


1 eq. naphthalene dissolved in carbonic disulphide, was acted on by 
1 eq. chlorhydric sulphate; violent action took place, accompanied by 
evolution of hydrochloric acid. The reaction was terminated, after dis- 
tilling off the carbonic disulphide, by heating for some time at 100°. The 
residue remaining after treatment of the product with water, consisted 
almost entirely of naphthalene, since it was volatilised on boiling with 
water. The naphthalene compound analogous to sulphobenzide, is, 
therefore, not formed in any appreciable quantity. From the aqueous 
solution a barium salt was obtained, containing 244 per cent. of 
barium. Baric sulphonaphthalate requires 24:7. 

To decide, if possible, whether both the a and 8 modifications of 
sulphonaphthalic acid were formed, the calcium salt was prepared, and 
a determination of the water of crystallisation made. The (-salt is 
anhydrous, whereas the @-salt crystallises with 2 mols. aq., correspond- 
ing to 7°3 per cent; my salt contained 3°6 per cent., and, I believe, there- 
fore, was a mixture of the two isomeric salts. In all probability, the 
a-acid first formed is converted by subsequent heating into P-acid. 
The anhydrous calcium salt contained 8°8 per cent. Ca; required 8 per 
cent. 

By the action of 2 mols. SO,.HO.Cl on 1 mol. naphthalene, a disulpho- 
acid is formed. 

The conclusion to be drawn from the above few experiments is, it seems 
to me, that the normal action, so to speak, of chlorhydric sulphate, is to 
form a sulpho-acid, the chlorine of the chloride removing hydrogen from 
the body acted upon and replacing it by the group SO;H; it is only 
under certain conditions that both Cl and HO are removed from the 
chloride, and a compound analogous to sulphobenzide is formed. What 
these conditions are, I hope to establish by a further more extended 
series of experiments. 


XV.—On a Water from the Coal Measures at Westville, Nova Scotia. 
By Professor How, D.C.L., University of King’s College, Windsor, N.S. 


In a paper published in the Journal of the Chemical Society for May 
1870, I described an acid water from the Acadia Coal Mines at Stellar- 
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ton, Picton county, N.S. The subject of the present communication 
was obtained from a neighbouring mine in the same county, the Black 
Diamond Colliery, situated at Westville, a new village about two miles 
west of the former place. This water differs from that obtained at Stel- 
larton, which was partly of surface origin, in having been taken from a 
coal pit, and while the former furnished a good illustration of the evils 
attending the use of such a water in boilers, this gives an opportunity 
of comparing a water from the productive coal measures with those 
arising under different geological conditions. In 1865, I described to 
the Society* a dense brine from Salt-springs, Picton county, which, 
though containing more salt than the others, as yet ascertained, pro- 
bably shows the general character of the brines issuing from the lower 
carboniferous and gypsiferous districts of this province, since it agrees 
with another of them, from Walton, a distant locality, as I have shown,t 
in containing sulphate of calcium as the most abundant ingredient after 
chloride of sodium, and smaller quantities of chloride and carbonate of 
magnesium and calcium, though the amounts of these are not alike, 
either absolutely or relatively, There are other waters arising in these 
gypsiferous districts in which sulphates are the chief constituents, 
chlorides being nearly absent. For example, the Spa Spring water of 
Windsor, Hants county, contained, when I analysed it in 1858, solid 
matter to the amount of 138 grains in the imperial gallon, of which 
about 106 were sulphate of calcium, 12 consisted of sulphates of 
magnesium, sodium and potassium, and only 0°9 of any chloride, that 
of sodium.t These eminently sulphated waters present interesting 
contrasts with those in which chlorides are by much the preponderating 
constituents, as the saline water of Bras d’Or, Cape Breton, analysed 
by myself,§ the brines of Onondaga, New York, examined by Professor 
Géssmann, || several others described by Dr. Hunt,§ and the Wheal 
Clifford water analysed by Professor W. A. Miller, ** and also with the 
Kissingen water at Harrogate, examined by Dr. 8. Muspratt,tt+.and 
those described by Dr. Hunt,t{in which chlorides are abundant and 
sulphates are absent. All these waters, excepting that from Harrogate, 
which is from rocks at the junction of the permian with the car- 
boniferous, issue from systems older than the carboniferous ; and we see 
the same features presented by waters of intermediate times: for the 
brines of the valley of the Alleghany River, obtained from borings in 
the coal formation, are remarkable for containing large proportions of 

* Journal of the Chemical Society, xviii, 44. 

+ Transactions N.S. Institute, 1865, and Mineralogy of N.S., p. 143. 

t Chem. News, ix, 98. § Chem. News, ix, 97. 

|| Silliman’s Journal, July, 1867. 

{| Geology of Canada, 1863, p. 53; and Contributions to the Chemistry of Waters 
Silliman’s Journal, 1865. ** Chem. News, x, 181. 

tt Chem. News, xiv, 49, and xv, 245. tt Loc. cit. 
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chlorides of calcium and magnesium, though the sum of these is never 
equal to more than about one-fourth of the chloride of sodium. The 
presence of salts of barium and strontium in these brines, and the 
consequent absence of sulphates, is, according to Lenny,a constant 
character in this region over an area of two thousand square miles.* 
In this curious circumstance, these waters agree with the Kissingen 
water, and several of the Canadian waters described by Dr. Hunt.t 

The water now to be described was mentioned as having been taken 
from the productive coal measures. These constitute the middle coal 
formation or the coal measures proper of this province, according to 
the arrangement of Dr. Dawson, who says that this series includes the 
productive beds of coal, and is destitute of true marine limestones. 
Beds tinged with peroxide of iron, are less common in this formation 
than in any of the others of the system, Dark-coloured shales and 
grey sandstones prevail, and there are no conglomerates.{t These beds 
are separated from the gypsiferous group before referred to by the 
underlying millstone grit series, and they represent the lower coal 
measures of the United States, and in part, the coal formation of 
Britain. 

Two samples of water were taken from the same pit at the Black 
Diamond Colliery, under somewhat different circumstances, and sent to 
me for examination in November 1870, by A. W. Greig Esq., super- 
intendent of the Nova Scotia Coal Company, who was desirous of 
ascertaining whether the water would answer for use in his boilers. 
The waters were bright and clear; they had no odour; their taste 
was that of good spring water. They gave respectively the following 


results :— 
Grains in the imperial gallon. 


No. 1. No. 2. 
 icce re Dkk ehe Oiee es ioocs Dae 0°46 
Carbonate of calcium ........ 11°55 10°59 
Carbonate of magnesium...... 3°67 3°57 
Carbonate of iron ..........+. traces traces 
Chloride of sodium .......... 0°84 1:17 
Sulphate of potassium ........ 1:14 1°58 
Sulphate of sodium .......... 417 2°50 
Phosphoric acid............+. none none 
Organic matter .............: none traces 
Carbonate of sodium........ se §=68'OD 3°35 

25°55 23°22 
Free carbonic acid..........+. undet. undet. 
Specific gravity........ee.ee. 1000°459 1000°339 

* Bischof, Chemical Geology, i, 377. t Loe cit. 


} Acadian Geology, Second Edition, p. 180. 
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Hence it appears that the waters were essentially the same; they 
had an acid reaction on litmus; the paper regained its blue colour on 
drying; they gave off a good deal of carbonic acid gas, and deposited 
carbonates of calcium and magnesium on boiling; nearly all the former 
was thrown down after two or three hours’ boiling, and on concen- 
tration, a mere trace remained dissolyed. The waters soon acquired an 
alkaline reaction on evaporation ; and when concentrated, they coloured 
turmeric deep brown, effervesced with acids, and contained sulphates, 
alkalies, and a notable quantity of magnesia. 

The waters being one and the same, may be spoken of as the water 
from Westville, and, of course, in reference to the condition after loss of 
the carbonic acid, which renders the carbonates present bicarbonates, 
as an alkaline water. It is interesting to find the composition of this 
water so totally unlike that of any of the waters of this province as yet 
analysed, though this was to be expected considering the different geo- 
logical conditions under which those which have been examined arise. 
The small quantity of chlorides may have some relation to the absence 
of marine limestones in the productive measures mentioned by Dr. Daw- 
son, andis in very strong contrast with that in the brines from the coal- 
formation of the Alleghany River district referred to above. In the 
waters containing carbonate of sodium analysed by Dr. Hunt, which 
form his fourth class,* chlorides are sometimes absolutely and relatively 
more abundant than in this case; but on the whole, this is the class to 
which the Westville or Black Diamond Colliery water belongs. 


* Loc. cit. 
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Physical Chemistry. 


Calorimetric Researches. By R. BuNSEN.* 


Bunsen has devised a new method of calorimetry, which is applicable 
to small quantities of material, and thus facilitates the estimation of 
the specific heat of rare substances. 

The instrument he uses consists of a glass vessel a, in the form of a 
common test-tube, fused into a vessel b, which terminates in the bent 
tube c. Into the upper extremity of this tube a graduated tube s of 
small calibre is inserted, and luted with fine sealing-wax into a cork, /. 
An iron collar, d, serves the double purpose of containing mercury to 
render the joint perfect, and affording the means of clamping the 
instrument to a firm support. 

The inner vessel a is filled with boiled water from js to a, as also is 
the outer vessel from 8 to \. The rest of the apparatus from § to + is 
filled with boiled mercury. 


A cylinder of ice is formed in the vessel 
b by surrounding the whole instrument 
with snow. When the water congeals, the 
mercury is driven out through the tube c. 
The scale-tube, s, is inserted into its place, 
and the mercury-thread adjusted to the 
desired position either by depressing the 
" cork, or in a manner which will be de- 
v scribed later. Thesubstance to be examined, - 
after it has been heated sufficiently and its 
3 temperature noted,t is allowed to drop into 
the water in the tube a. In the bottom 
& of this tube a piece of cotton wool is placed 
and kept in position by means of a piece of 
platinum wire coiled round it. This pre- 
vents breakage, and facilitates the extraction 
of the substance after the operation is completed. The tube ais closed 
with a cork, to prevent change of air. 
When the heated body under examination is introduced into the 
} 
| 


——K— 
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vessel a, some of the surrounding ice is melted, and the volume 


* Phil. Mag. [4], xli, 161; from Pogg. Ann., exli, 1. 
+ Bunsen has devised an admirable method for effecting this accurately. 
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becomes less. The mercury below rises, and indicates its rise by the 
retraction in the graduated tube s. For relative measurements of the 
amount of heat given up by substances, it is sufficient to observe the 
number of divisions through which the mercury is drawn back. To 
convert these readings into thermal units, they must be multiplied 
by a constant obtained by the following considerations :— 

Let T = a number of calibrated divisions of the scale tube; ¢ = 
temperature of the mercury contained in T; g = the weight of the 
thread of mercury, T, in grms.; m = specific gravity of mercury at 
0° C.; a = its co-efficient of expansion. Then we have for the 
capacity of one division of the tube in cubic centimetres— 


,-9g( +2) 
‘eT mT () 


In Bunsen’s apparatus, v = 0°00007733 ce. 

Let ¢ = specific gravity of ice at 0° C.; w = specific gravity of 
water at 0° C.; p = weight of ice such that the change of volume due 
to its melting draws the mercury over one division of the scale 
having a volume v; then v = difference of volume of p of ice at 


0° C., and p of water at 0° C., or v =? — P. 
i ow 


viw 
per heel a (2) 
Bunsen found it necessary to redetermine the specific gravity of ice, 
as the observations of other inquirers showed a want of agreement. 
This he did with his wonted ingenuity. The number he obtained for 
i was 0°91674. Using this number, and adopting the commonly 
received specific gravity of water at 0° C., namely 0°99988, the constant 
p in his instrument had the value 0°00085257. 
The weight of melted ice (W) in grammes corresponding to T cor- 
rected divisions on the scale is therefore— 


W = 0:00085257 T (3) 
Let 7 = latent heat of liquidity of water, then pl = the quantity of 
heat corresponding to one scale-division. 


For the amount of heat, H, expressed in units of heat, which T scale- 
divisions indicate, we have— 


This gives 


H = plT 
or, when we take for / the value 80:025, then 
H = 0:068227 T (4) 
The delicacy of the instrument is well illustrated by one of the 


methods used to bring the thread of mercury to a desired point on the 
scale-tube. A small brass weight tied to a thread was warmed in the 
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hand, or by placing it under the tongue, and then held in the water a. 
On dipping 0°4 grms. of brass, at 37° C., into 20 grms. of water at 0°, 
a thermometer only indicated 0°07° C.; in the calorimeter, however, the 
mercury was drawn back through no less than 20 mm. divisions of the 
scalé. It will be seen, too, that all the heat given up by the substance 
is used to melt the ice, and none is lost, as in other calorimeters. The 
ice cylinder formed in } can be used for a week, provided care be taken 
to renew the surrounding snow night and morning. If the instrument 
is employed to measure the specific heat of liquids, the liquid is enclosed 
in a glass tube weighted with platinum. In this case the corrections 
for the glass and platinum must be made. Bunsen has not yet deter- 
mined latent heats of liquidity in his instrument, as the winter has not 
been suitable for such experiments. He thinks it will be possible, with 
the ice-calorimeter, to determine the heat of gaseous combustion with 
greater accuracy than by former methods, as small quantities only need 
be used, which can easily be prepared in a pure state. 

Bunsen has determined by his new method the specific heats of 
several pure elements not hitherto examined. The results are given in 
Table I, together with the atomic heats of the same elements. 


TABLE I. 
Wlemeute. Specific heat. | Atomic weight. | Atomic heat. 

a. b. axb 
Ruthenium.....seeseeeees eee 0°0611 52°0 3°18 
Calcium eevee ee ee ee eeeeeeeeee 0 °1722 20 ‘0 3 44 
Calcium ....sseesseseees sees 0°1618 20-0 3°37 
Allotropic tin....seseeececeee 0 0545 58°8 3°21 
Cast tin eeeeeevee ere eevee eeeeee 0 "0559 58 8 3 *39 
Indium eereereeeeereeeeeeeee 0 0574 37 ‘8 2 17 
Indium .ssesecescceceeees oe 00565 37°8 2°33 


In the case of indium, it will be seen that the atomic heat is below 
the ordinary value. If the atomic weight, however, be taken as one 
and a half times 37°92,* we shall have In = 56°7, which, multiplied by 
the specific heat, as determined, gives 3°23 for its atomic heat, a close 
approximation to that of the other elements. If this view be received, 
indium in indic oxide must be looked upon as trivalent, and the 
formule in column II must be substituted for those in column I, 
Table II. 


* This is Bunsen’s new determination. 
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TaBiE II. 
I. a4. 

Black indous oxide .......... Tn,0 ? InO? 
Yellow indic oxide .......... InO In,O3 
Green oxide of indium........ 5InO.In,O 2InO.In,O, 
Grey oxide of indium ........ 4InO.In,O0 3InO.2In,.03 
Indic hydrate.......eesseeees In0.HO In,03.3HO 
Indic sulphate ....eeseeeeere InO.80;.3HO Tn,03.8803.2HO 
ERGO GRIGTIGD, 6.00 00 ¢000 06 0000 InCl In,Cl; 
Ammonio-indie chloride { = In! oe alee 


Ss. W. 


On the Relation of the Chemical Constitution to the Refractive Power 
of Gases. By F. Monr.* 


Tue author takes the refractive indices of simple and compound gases, 
as determined by Dulong, and divides them by the specific gravity. 
This he terms their chemical refractive power. On comparing the 
numbers he observes that hydrogen is by far the highest, and that its 
presence in a compound raises its refractive power, while oxygen is the 
lowest in the list, and its presence depresses the refraction. He treats 
the refractive indices of several fluid and solid bodies in a similar 
way with a similar result, and enters on speculative considerations with 


reference to combustibility. 
R. §. 


Optical Arguments on the Nature of Water of Hydration. By F. 
Mour.t 


In this paper the author takes the refractive indices of certain isomeric 
groups of organic bodies, as determined by Landolt, and divides them 
also by the specific gravity. He shows that these ‘reduced indices” 
of the hydrated acids (such as propionic acid, C;H;0;,HO) are always 
lower than those of the isomeric ethers (such as methylic acetate, or 
ethylic formate, C;H;,O,), while the specific gravities and boiling points 
are higher. He attributes this to the different manner of combination 
of the hydrogen in the two cases. R. §S. 


On the Constant Colour and Intensity of the Light from Clouds, for 
Chromometry. By A. Miter. 


Tue object of this paper is to point out the similarity of the colour of 
* Deut. Chem. Ges. Ber. iv, 149. tIbid, 154. t Ibid. 105. 
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direct sunlight, and of light reflected from clouds. The method adopted 
was by having two standard solutions, one of cuprammonia, and the 
other an acid solution of ferric acetate, and comparing the combined tints 
of different lengths of the two solutions with a complementary glass plate. 
It was found that the proportional lengths of the blue and yellow solu- 
tions remained practically the same, whether the light used was from 
clouds or direct sunlight. A. F. 


On the Various Tints of Autumnal Foliage. By H. C. Sorsy.* 


In investigating the numerous colouring principles which exist in 
leaves, chemical analysis is of little use; the micro-spectroscope, how- 
ever, furnishes a method of testing which is specially useful, because 
particular substances can be recognised in mixtures without the neces- 
sity of obtaining them in a separate state. The colouring matters in 
leaves may be separated into five distinct groups, each of which consists 
of many species nearly related to each other. It is proposed to call these 
groups Chlorophyll, Xanthophyll, Erythrophyll, Chrysophyll, and Phaio- 
phyll; the first two, generally speaking, are insoluble in water, but 
soluble in alcohol and in bisulphide of carbon; the last three are soluble 
in water and aqueous alcohol, but insoluble in bisulphide of carbon. 

Chlorophyll has been considered as a single substance, but optical 
examination has proved the existence of a number of separate species. 
The prevailing tint of this group is a deep green, and its absorption 
spectrum is characterised by a well-marked absorption-band in the red, 
the green and blue being more or less completely transmitted. 

The Xanthophyll colouring matters have a bright yellow colour; the 
spectra show absorption at the blue end, the remaining colours from 
the red to the yellow-green pass freely. The group of colours called 
Erythrophyll are crimson-red, and give a strong absorption in the green. 
When slightly oxidized, the colour becomes orange-yellow, but on 
further oxidation it seems to be entirely destroyed. 

Chrysophyll colours are golden-yellow, but do not possess any remark- 
able absorption spectra; they are oxidized to pink substances by the 
action of potassic nitrate and hydrochloric acid. These pink-red sub- 
stances, when kept for some time in the dry state, or when acted on by 
ammonia, are modified into various brown substances, some of them 
having a remarkable resemblance to the phaiophyll colours. 

The Phaiophyll group consists of the various browns, which are 
probably due in most cases to the oxidation of chrysophyll colours; a 
subdivision might be made here by placing the lighter browns in the 
phaiophyll group, and including the dark browns and blacks under the 


head of Humus. 
* Chemical News, xxiii, 137, 
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Leaves generally contain colours belonging to several groups, and 
frequently more than one of the same group. Green leaves are coloured 
mainly by chlorophyll, the tint of which is modified by the presence of 
members of the xanthophyll and chrysophyll groups. If erythrophyll 
is contained in leaves to any extent, they are very much darkened, the 
chlorophyll absorbing the red and blue of the spectrum, whilst the 
erythrophyll absorbs the green. 

The change of colour which takes place in autumn consists chiefly 
in the disappearance of the chlorophyll, rendering the remaining 
colours visible; most frequently these are yellow. It was found with 
leaves which turn red, that by diminishing the vital power of the 
plants, the intensity of the colour was increased. 

Chrysophyll and chlorophyll may on the whole be considered cha- 
racteristic of the complete vitality and growth of leaves, erythrophyll 
and xanthophyll of low vitality and change, and phaiophyll and humus 
of death and decomposition. 

A... ®. 


On the Absorption-spectrum of Liquid Nitrogen, Tetrovide. By 
Ava. Kunpt.* 


To the present time it has been accepted that the broad absorption- 
bands of liquid hyponitric acid have no connection with the absorption 
lines of the gaseous acid. The author compared the two spectra by 
bringing the plane of demarcation between liquid and gas contained 
in a 3-inch tube before the slit of a spectrum apparatus. The line- 
groups corresponded with the bands. On cooling the liquid, those in 
the green, and on warming, those in the red part of the spectrum 
became more marked. 


C. H. G. 


On the Reversal of the Sodium Line. By A. WEtnNHOLD.t 


THE ordinary method for obtaining the reversal of the sodium line is 
to bring a flame coloured with sodium vapour, between the slit of the 
spectroscope and a powerful white light, such as the lime light. The 
process described is more simple, and consists in using a petroleum 
lamp as the source of the continuous spectrum ; a slit, without collimat- 
ing lens, and a powerful prism, forming the spectroscope, no observing 
telescope being used. The dark sodium line is produced by interpos- 
ing between the prism and the eye a spirit-lamp flame, intensely 
coloured yellow by sodic chloride, so as to cover the entire spectrum. 


* Zeitschr. f. Chem. [2], vii, 64, from Pogg. Ann., exli, 157. 
t+ Pogg. Ann., cxlii, 32. 
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If, however, the sodium flanie be placed in front of the slit, the bright 
yellow line is immediately visible on the continuous spectrum. 

The use of an ordinary spectroscope with its telescopes did not give 
a good result. When the sodium flame was interposed between the 
prism and the observing telescope, the image was much twisted by the 
current of hot air, while the construction of the spectroscope does not 
admit of the flame being placed close behind the slit, or between the 
eye-piece and the objective. a ee. 


On the Electrolysis of some Chemical Combinations. By N. Bunce.* 


Aw alcoholic solution of sodium phenylmercaptan (water decomposes 
this compound) gave by electrolysis, at the negative pole, hydrogen and 
sodium hydrate; at the positive, a crystalline substance, which on analysis 
proved to be phenyl bisulphide. The aqueous solutions of sodium 
ethylmercaptan and sodium amylmercaptan behaved in a similar 
manner. Hydrosulphuric acid and potassium sulphide, on the electro- 
lysis of their aqueous solutions, gave hydrogen at the negative pole, 
and sulphur and sulphuretted hydrogen at the positive pole. The 
aqueous solutions of potassium sulphobenzoate and iscthionate gave, 
by electrolysis, hydrogen at the negative pole, and at the positive prin- 
eipally oxygen and the free acid. 
C. E. G. 


A Lecture Experiment in Illustration of Gaseous Diffusion. By 
F. WoOuLer.t 
Tur author cements a porous galvanic battery cell on the end of a glass 
tube. The tube being filled with hydrogen, the end is dipped into 
water, which immediately rises in the tube; or the tube containing air 


is supported over a trough of water into which the end dips, and a glass 


bell is inverted over the porous cell and filled with hydrogen; air im- 
mediately bubbles out of the tube, the bell is removed, and the water 
rises rapidly. 


Lecture Apparatus for Condensing Ammonia. By F. C. G. Mixuer.t 


A stronG glass tube of 16 millim. diameter is bent twice at right 

angles in U-form and sealed at each end, the one leg being 10, the other 

38 centim. long; a narrow tube furnished with a stop-cock connects 

the two legs a little below the bends; mid-way between the junction 
* Zeitschr. f. Chem. [2], vii, 58, from Deut. Chem. Ges. Ber., iii, 911. 


+ Deut. Chem. Ges. Ber. iv, 10. 
t Ann. Ch. Pharm. clvii, 348. 
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with this connecting tube and the bend of the longer limb, a tube of 
1 millim. diameter is joined to the continuation of the shorter limb 
and to the longer limb passing down inside the latter to its extremity. 
The longer limb is then three-quarters filled with a saturated solution 
of ammonia in absolute alcohol, care being taken to expel all the air from 
the apparatus. The longer limb is then adjusted by a cork in a cylinder 
in connection with a vessel arranged to inject steam into the cylinder, 
which is three-quarters filled with a solution of common salt. The shorter 
limb is immersed in a cylinder filled with ice and water. Steam is 
now driven into the cylinder and stop-cock is opened: at 90° the first 
drops of ammonia collect in the short leg, and at 100° the gas passes 
over rapidly. The pressure in the apparatus does not exceed six 
atmospheres, and under this pressure the boiling point of alcohol is not 
far from 100°. As the boiling point of water under these conditions 
would be about 130°, an aqueous solution of ammonia would not be 
appropriate. The experiment requires about half an hour for com- 
pletion. 

The reabsorption of the gas is effected by the aid of the connecting 
tube carrying a stop-cock, and the narrow tube passing through the 
alcohol, and in the following manner: The water surrounding the longer 
limb is gradually cooled, the stop-cock is closed, and the ice removed 
from the short leg, whereupon the gas filling the space above the alcohol 
is absorbed by the latter; a proportional amount of pressure being thus 
taken off, the liquid ammonia in the short leg volatilises and rushes 
throngh the bends and the narrow tube into the alcohol, which it 
agitates violently, causing thorough mixing of the strong and dilute 
solutions. This operation which, in the absence of the narrow tube, 
would take a very long time to be completed, owing to the surface 
of alcohol exposed, and the lightness of the saturated alcoholic solution 
of ammonia, is by its means very quickly finished. 

The experiment may of course be repeated as often as desired. 


Inorganic Chemistry. 


Lecture Experiments. By V. WaARTHA.* 


Reversed Flames.—An ordinary cylinder, as used in paraffin lamps, 
is closed below by a doubly perforated cork. One perforation carries a 
glass tube 2 to 8 mm. diameter, the other, at a distance of 5—6 mm., 
holds a brass tube, a cork-borer for example, of 12 mm. diameter. 
The glass tube is brought into communication with the gas supply, the 


* Deut. Chem. Ges. Ber., iv, 91. 
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cylinder is removed, the gas lighted, and the flame regulated to a 
length of 2 or 3 inches. The cylinder is now replaced and the gas 
turned on fully. The gas flame will now be extinguished, but the air 
drawn in through the brass tube will burn with a slightly luminous 
flame, the size of which may be regulated by partially closing the 
lower opening of the brass tube. The excess of gas issuing from the 
upper opening of the cylinder (which should have a strip of sheet 
copper wound round it) may next be lighted, when the ordinary and 
the reversed flame will be seen together. On slowly turning down 
the gas, the air flame is extinguished, and the gas flame rekindled ; 
these phenomena may be repeated at will. For the perfect success of 
the experiment it is absolutely necessary to keep to the exact dimen- 
sions given, and to have the opening of the glass tube bent slightly 
towards the brass tube, and about 12 mm. from the upper rim of it. 
When the air flame is burning, we may, in addition, pass a narrow 
glass tube, also in connection with the gas supply, up the brass tube ; 
we can thus get a small gas jet inside the air flame. By impregnating 
pieces of flannel with various salts, and after drying, knocking the 
dust out of them below the brass tube, a variety of colours may be 
imparted to the air flame. 

Decrease and Increase of Weight produced by successive Reduction and 
Ozidation.—A glass rod and platinum wire, with cylinder of cupric 
oxide, prepared according to the directions of Thomsen,* are fixed to 
one end of the beam of a balance, which is then brought into equili- 
brium. The cylinder, without being detached, is placed for a short 
time in the luminous flame of a triple-jet Bunsen’s burner ; when the 
cylinder has become heated the flame is extinguished, and the gas 
itself allowed to play against it. The cupric oxide, which will continue 
to glow, becomes reduced, and the equilibrium of the balance is, of 
course, disturbed. If then the burner is again lighted, air being this 
time admitted, the oxidizing flame thus produced will speedily re- 
oxidize the copper, and the equilibrium of the balance will be restored. 
The phenomena may be repeated as often as desired. 

Burning Magnesium in Carbon Diowide—An ordinary soda-water 
syphon is fixed upside down to a retort stand. The delivery tube is 
connected by caoutchouc tubing with a glass tube, which, by means of 
a perforated cork, is fixed in the lower opening of an upright ordinary 
argand glass chimney. By pressing the handle of the syphon carbon 
dioxide can be admitted at will into this cylinder. The ignited magne- 
sium wire is passed in and repeatedly knocked against the sides of the 
glass. Considerable quantities of magnesia and carbon are’ deposited 
on the glass, and the carbon is easily seen without the use of hydro- 
chloric acid. A. D. 


* Deut. Chem. Ges. Ber. iii. 982. 
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On the Metallammonias or Metallammines. By C. W. BLomMstRAnp.* 


In a former paper} the author has expressed the view that the double 
salts of cyanogen, and the double and triple salts of nitrous acid, as 
well as the iaetallammonias, may be conjugated compounds of penta- 
tomic nitrogen. The interesting researches of P. F. Cleve on the 
platinum ammonias, and the views published by Dr. Odling on the 
ammonia compounds of platinum, have caused him to return to the 
subject. 

The fact of the uniform rise in atomic value of the elements by even 
numbers of bonds (Angriffspunkte) renders it very evident that the 
bonds of a diad or triad element, for example, cannot be entirely 
similar to those which become active with its rise to the tetra- or pen- 
tatomic state. Bearing in mind that the elements generally act as 
radicals only in their lower states of combination, the higher bonds 
may be called extra-radical bonds. Three or more atoms being united 
in a series, it will be seen that outwardly acting extra-radical bonds 
will still be preserved. 

The capability of bemg polymerized, so to speak, is possessed by 
different elements in a different degree, but by none to so great an 
extent as by carbon. With pentatomic nitrogen and other elements 
this capability appears to be influenced by certain external conditions. 
Thus, with at least extremely rare exceptions, nitrogen appears to 
require to be united to a metal which, in some sort, serves as the 
foundation of the whole. The metallammonias are the only certainly 
known examples of this kind of nitrogen-compound. With an organic 
radical in place of the metal, the ammonia appears never to double 
itself. It is also remarkable that with the metallammonias the exter- 
nally acting ammonium is with far more difficulty converted into a 
freely acting triatomic ammonia than with the organic ammonias. 

The special importance of the metal as the primary radical of the 
whole compound is also shown by the fact that the nature of the metal 
appears to determine, not only the greater or lesser stability of the 
entire combination, but also the greatest number of nitrogen atoms that 
can be, and usually are, united with it. Thus Cu and Pt can bind 
together at the most two atoms of nitrogen, while Ni, Co, Ir, and Rh 
can cause three atoms to unite together, as in~~ 


Pt NH;.NH;.Cl sad Oe NH;.NH;.NH;.Cl 
" NH;.NH;.C1 ° NH;.NH;.NH;.CV 


That the intra-radical bonds may at the same time also take part in 
this union of atom to atom of an element, is shown by the fact that 


* Deut. Chem. Ges. Ber., iv, 40. 
+ Ibid., ii, 202. 
VOL. XXIV, Q 
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some elements in their lowest combining state present themselves with 
two or more atoms acting in common, as the mercury, Hg”.Hg", in 
mercurous chloride, the sulphur in the polysulphides and polythionic 
acids, etc. The double union of carbon in the aromatic series, of tri- 
atomic nitrogen in azobenzide and bodies allied to it, and of tri- and 
pentatomic nitrogen in azoxybenzide, as well as, according to the 

author’s ideas, of chlorine in the haloid double salts, and of pentatomic ; 
nitrogen in the cyanogen and nitroxyl double salts, may be examples of 
this somewhat anomalous, but certainly not rare, mode of union. 

The intra-radical bonds may also in some cases serve singly for such 
unions, as frequently occurs in carbon radicals, and of which the 
numerous isomeric bodies are examples. It is also superabundantly 
proved that carbon radicals can in the same way enter into the interior, 
as it were, of ammonia. But it is very doubtful whether nitrogen 
acting pentatomically can in a similar manner fix nitrogen. 

H.CH;.H is easily obtainable and very stable; so is H.CH,.CH;.H, 
etc. The chlorinated bodies H.CH:.Cl and H.CH..CH:.Cl, etc., are 

~ somewhat difficult to bring into double decomposition, but yet they act 
in every respect as chlorine-compounds of independent radicals, CH: 
and C.H;. 

On the other hand, the nitro-hydrogen, H.NH;.H, not to mention » 
the more complex ones, does not exist. The NH, in H.NH;.Cl shows 
so decidedly the characteristics of a radical as to rival in this respect 
the alkali-metals. In other words, with these, as with other polyatomic 
elements, the extra-radical bonds behave as electro-chemically different, 
but far more so with nitrogen than with carbon. 

From this, therefore, it appears to the author that, while methyl 
replaces quite normally the hydrogen in methyl, CH;, or in methylene, 
CH, a replacement of the hydrogen of ammonia, NH, or of ammonium, 
NH,, by ammonium must, on the face of things, be impossible. The 
fifth bond of pentatomic nitrogen, united with hydrogen, occupies a 
decidedly negative position. 

Hence the particular faultiness of the older formule for Reiset’s 
first base—in which ammonium is taken as the substitute for hydrogen 
in ammonium—such as that of Kolbe, long generally accepted, and that 


of Frankland :— 


Kolbe. Frankland. 


H, 
a Lae NH,(NH,)C1 


Much more accurate is Kolbe’s more recent formula*— 
[Pt(H;N). |" ‘ 
H, N.C). 


* Journ. pr. Chem., 1870, 220. 7 
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in which “the radical, Pt(H;N)., occupies the place of two atoms of 
hydrogen in a diammonium dichloride.” But typical formule like this 
for the cobalt-bases would be quite unmanageable, and Kolbe gives no 
atomistic formule for these; neither does Odling, whose proposed 
formule for the platinum-ammonias come nearest to the author’s, and 
to a certain extent agree with them. Odling compares the ammonia 
bases with ethylene, and therefore also recognises as correct the funda- 
mental principles here developed, at least the essential point in them. 
But Odling’s comparison of H.N.H;N or H;N;, as the “ monad 
radical ammon-amidogen,”’ with the monad radical methylene-methyl, 
or ethyl, H;C.H,C, or H;C2, may very easily lead to entirely erroneous 
notions. In any case H;N, never acts as a monad radical in the same 
manner as H;C,. H;N.NH; corresponds to H,C.CH,: it is useless to 
go beyond this, because the atomicities still remaining act in an entirely 
different manner. Further, Odling fully recognises, apparently, that 
ammonium chloride must be NH,Cl and not NH;.HCl, and yet where 
the double ammonia is concerned, he takes the chemically active 
nitrogen as triatomic, although its pentatomicity is here so decidedly 
manifested that alkalies hardly ever set free the ammonia, but the 
hydrated ammonium oxide. Then, too, it must at once be seen that 
his “amo-diplatinamine”’ compounds are not diplatinum compounds at 
all.* The bodies referred to are octatomic, while diplatinum can at the 
most be regarded as hexatomic so long as there are no grounds for 
regarding the single atom of platinum as more than tetratomic. 
Cleve’s researches have, more than any others, thrown light upon 
the constitution of the platinum bases. The many Pt’ compounds 
described by him are of particular interest, as affording the most 
evident proofs of the influence of place; such, for example, as the 
sulphato-diammine chloride, not precipitable by barium chloride, which, 
according to the author’s views, may be represented (a standing for 


NH;) by 
- oe }s0, 
si a.a. Cl 
O.H. 
Anderson’s pyridine compounds, which seem particularly to support 
the author’s views, may be formulated thus: 


Platosopyridine. ——— 
» N(CsH;)'"". Cl nn N(CsH;)'". Cl 
Pt" N(O,H,)'" . Cl Pt" N(CH)!" . Cl 
Cl. 


* [The author appears here to have misapprehended Dr. Odling’s representation 
of these compounds, in which it is evidently not implied that the two atoms of 
platinum are associated as a double atom, like Fez: and Hg, in ferric and mercurou; 
chlorides.—ABs. } 

Q 2 
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—a triatomic radical being here united to unconditionally pentafomic 
nitrogen. 
Hadow’s chloride, Raewsky’s nitrochloride, and Gerhardt’s nitrate, 
—represented by Odling as diplatinum compounds, thus: 
(1) Cl, OPt,"""(H;N2),.4HC1. 
(2) Cl,  OPt,'"’(H;N.),;.4HNO,. Aq. r 
(3) (NO;),0Pt.""(HsN2)s. 4HNO;. Aq. 


—the author without hesitation (Cleve’s researches having proved 
Hadow’s chloride to contain water) writes in this way: 


(1) {°) (3) 


Cl C O.NO, 
nn &.&.Cl mm a@.a.O0.NOz my &@.a.0.NO, 
Pt a.a. Cl Pt a.a.O.NO, Pt a.a.O.NO, 
O.H. O.H. O.H. 


Buckton’s double salt, and that of Thomsen, offer highly illustrative 
examples of the author’s views, when represented by atomistic formule : 


a.a.Cl.Cl, a.a.Cl.Cl 
Pt oa. cr_ ciOu and Cun”. co Pt 


Nitrogen joined to nitrogen, and chlorine to chlorine, serve in both 
cases to connect the whole, but in inverted order. Both are perfectly 
“~ normal haloid double salts of different metallammonia bases. 
The whole series of platinum bases, with special reference to Cleve’s 
researches, are, as chlorides, thus represented : 


(A) Of Platosum, Pt”. 


(1) Platodiammine* Pt" NH,.NH;.Cl 
(Reiset’s second base) ' NH;.NH3.Cl. 
(2) Platosammine Pt" NH;.Cl 
(Reiset’s first base) ' NH;.Cl. 
(3) Platosemidiammine Pt" 
(B) Of Platinicum, Pt’. 
Cl ) 
(4) Platindiammine py NHs-NH;.Cl l 
(Gros’s base) NH;.NH;.Cl [ 
Cl. 
Cl 
(5) Platinammine Pel NH;.Cl 
(Gerhardt’s base) NH;.Cl 
Cl. 


* The termination “ammine”’ serves to distinguish these bodies from the amines 
(ethylamine, &c.). 
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Cl 


(6) Platinsemidiammine Pt" Sa, wae. 


Cl. 


(C) Of Diplatinicum, Pt,“ 
Cl 
NH;,.NH;.Cl 
(7) Diplatindiammine Pt ga 


NH;.NH;.Cl 
Cl. 


With regard to the cobalt bases, the author finds room for only a few 
remarks. It appeared to him that luteocobaltia, on account of the 
ready production of dicobalticum, might be obtained directly from 
cobaltous triammonia by the action of iodine, according to the 
equation : 


I 
Co" 2-2-8. 0 go, Clo! 2-2-8 9 so, 
vag, th* 1 eee 9 
Co a.a.a 9 80: Co a.a.a 9 50: 
I 


a method which would unquestionably be the simplest and most pro- 
ductive yet proposed for obtaining the cobaliic bases. He has found 
that the salt can thus be obtained and in desirable quantity, the ammo- 
niacal solution of the sulphate being heated for some time with the 
iodine in atomic proportions. The yellow dicobaltitriammine iodosul- 
phate can be separated without difficulty, on account of its very sparing 
solubility, from the red dicobaltiditriammine (roseocobaltia) iodosulphate, 
which is extremely soluble in ammonia. 

The author also points out the great stability of the pre-eminently 
normal luteo-compound, which he is for the most part disposed to 
regard as a pure triammine-compound, instead of a monoditriammine 
compound. Thus when the iodosulphate is treated with chlorine, the 
combined ammonia is not decomposed, nor is the iodine simply sepa- 
rated, but, as in the presence of the true alkalies, some of it remains 
combined in an oxidized condition. 


K. D. 


Compounds of Sulphuric Anhydride. By C. Scuuirz-SELLACK.* 


Tue salts corresponding to Nordhausen sulphuric acid have been con- 
sidered as salts of a peculiar acid, which may be called anhydro-sul- 


* Deut. Chem. Ges. Ber., iv, 109. 
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phuric acid. Only the salts of the alkali metals have been known up 
to the present time, but Schultz-Sellack has succeeded in preparing the 
corresponding barium and silver compounds. Other compounds with 
metals of higher atomicity have been produced, which must be con- 
sidered as formed by the addition of one molecule of the anhydride to 
the normal sulphate, whilst in a third class of compounds the sulphuric 
anhydride acts almost as water of crystallisation. 

Anhydro-sulphuric acid, H,S,0;, is prepared by mixing the proper 
quantities of sulphuric acid and liquid sulphuric anhydride, a small 
excess of the latter being advisable. The crystals obtained are placed 
under a bell-jar, over sulphuric acid which is not completely concen- 
trated. The pure crystals melt at 35°, and do not give off fumes of 
sulphuric anhydride at the ordinary temperature. 

Potassic anhydro-sulphate, K,8,0,, is obtained by heating the normal 
sulphate with sulphuric anhydride. Jacquelain* has crystallised this 
body from water, and gives its melting point as 210°. Schultz-Sellack 
cannot confirm these observations, and places its melting point above 
300°. 

Hydro-potassic anhydro-sulphate, KHS,0;, is obtained by dissolving 
the preceding salt in strongly fuming sulphuric acid, it crystallises in 
transparent prisms, which melt at 168°. Sodic anhydro-sulphate cannot 
be obtained quite pure from the solution of the acid salt in fuming 
acid. 

Argentic anhydro- sulphate, Ag.$.0,, prepared by dissolving sagentic 
sulphate in fuming acid, giving colourless crystals. 

Barie anhydro-sulphate, BaS,O;. Cr ystals of this compound are 
obtained by heating baric sulphate with fuming acid to 150°. The salt 
hisses when water is added to it. 

Arsenious sulphato-sulphuric anhydride, As,(SO,)3.8O3, is obtained 
in shining needles by the action of fuming sulphuric acid on arsenious 
acid. The antimony compound is obtained in small granular crystals 
by the same method. 

Sulphuric anhydride acts on sulphites at 100°, liberating sulphurous 
anhydride, and producing sulphates ; hyposulphites are not formed. 

When the chlorides of the alkali-metals are exposed to the long con- 
tinued action of the vapour of sulphuric anhydride, compounds having 
nearly the composition NaCl(SO3)4, and KC1(SQs3)s, are obtained. Silver 
chloride forms AgCl(SO;),, but this is attended with partial decom- 
position. Baric chloride gives a compound, probably BaCl,(SOQs).. 
On heating these compounds, sulphuric anhydride is first evolved, then 
chlorine and sulphurous anhydride, and a sulphate is left behind. 

Metallic fluorides, iodides, and bromides, absorb sulphuric anhydride, 
the two latter with partial decomposition. 

* Ann. Ch. Phys., 1870, 311. 


z 
* 
: 
}) 
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Potassic nitrite forms with the anhydride, a compound KNOSO,, 
which is somewhat analogous to the lead chamber compound. 

Selenium forms a compound SeSO; with the anhydride, whilst 
telluriwm is oxidized to a great extent. 

Sulphuric anhydride reacts on sulphur, producing sulphurous anhy- 
dride ; with iodine, however, it gives laminated crystals, having nearly 
the composition of I,SQs. A. F. 


On the Molecular Heat of the Hydrates of Sulphuric Acid, and on their 
Heat of Combination on mixing them with Water. By L. Praunpuur.* 


ww So 
o8- Specific heat. Molecular heat. 
Sean 
EON 
8 4 
45 g £ | H,80,. |H,SO, + H,0.|H,SO, + 2H,0.] H.SO,. |H,SO, + H,0.|H,SO, + 2H,0. 
60° —_— + 0°442 _ _ 59°228 
70 — 0°444 0°446 — 51°504 59°764 
80 0°355 0°447 0°450 34°790 51°852 60°300 
90 0°356 0°450 0°455 34°888 52°200 60°970 
100 0°358 0°454 0°459 34°084 52°664 61°506 
110 0°359 0°458 0°462 35°182 53°128 61°908 
120 | 0°360 0°461 0°466 35°280 53°476 62°444 
130 0°362 0°465 0°470 35°476 53°940 62980 
140 0°364 0°469 0°474 35°672 54°404 63°516 
150 0365 0°472 0-478 35°770 54°752 64°032 
160 0°367 0°475 0°482 35966 55°100 64588 
170 0°370 0479 _— - 36°260 55°564 — 
180 — 0'482 — _ 55°912 —_ 


The following tables give the quantity of heat (in gram-degrees), 
which is evolved, per molecular weight, on mixing the different 
hydrates with water :— 

(H.SO,. with excess of water 17754 
H,SO,. H,0 ” ”? rF 10921 
H,SO,. 2H,0 - 1“ " 7617 
H,SO,;. 3H,0 - 9 . 6106 
H.SO,. 4H,0 e - - 4844 
I. < H,SO,. 5H,0 * - * 3955 
H,SO;. 6H,0 ie * - 3241 


H.S0.3H:0 , 4 5 18984 
H.S80,.14H,0 ., » » 9133 
(H:S0.2}H:0 4, » 6729 


* Zeitschr. f. Chem. [2], vii, 42. 
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From these numbers the following tables were calculated :— 


H,SO, with H,0O.... 6833 H.SO,.H.O with H,O.. 32305 
. » 2H.0.... 10137 o = 2H;0.. 4815 
“ ,» 93H.0.... 11647 a _ 3H,0.. 6077 
‘ ,» 4H.0O.... 12910 Z. ” 4H,0.. 6966 
mA » 0H,0.... 13798 ie 5H:0 .. 7680 
a . 6H.0.... 145138 - - excess.. 10921 
” » excess .. 17754 
H.SO0,.2H.O0 with H.O.. 1510 H.S0O, with H,SO,.H.O.... 708 
rn - 2H,0.. 2772 ™ . » -2H.O0.... 3528 
” is 3H.0.. 3661 ™ - » -3H.0.... 5614 
7 - 4H20.. 4376 as a » 4H.0.... 7365 
_ a excess. 7617 ‘ts me » 0H.O.... 8252 


H,.S0,4.5H.0 with H.O. ° 1262 H.SO,.H.O with H.S0O,.2H,O 272 


o - 2H,O.. 2151 = = »  +3H2O 1794 
- ™ 3H.0.. 2866 o - »  -4H,O 2308 
- “ excess. 6106 - - » 2HLO 2664 
H.80,;.4H.0 with H.O.. 889 H.SO,2H-,0 with H.SO.3H,0 266 
= 2H.0.. 1603 ” “s » -4H.0 *248 
™ " excess. 4844 - és » 2H,0 —— 


»  -.6HLO 1169 


H.S0,;.5H,0 with H:O.. 714 H.SO,..38H,Owith H.SO,.4H.O0 
excess. 3955 i ss » o%H2O 373 


C. 8. 


” 99 


On the Hydrute of Carbon Bisulphide. By M. Bauo.t 


THE crystalline compound produced by the action of a current of moist 
air on carbon bisulphide was shown by Berthelot to contain water. 
Duclaux afterwards gave the crystals the formula 2CS, + H,0; 
Wartha, later still, considered it to be solid carbon bisulphide. Ballo 
put some carbon bisulphide into a shallow vessel, and directed a cur- 
rent of air on it, so as to strike the surface at an acute angle; with 
undried air, the formation of a snowy solid was particularly observed 
at the point where the current divides the liquid like a wedge, while a 
general formation of flakes took place in the rest of the liquid. Air, 
dried by calcium chloride, gave no formation of snow; or at most, a 
very slight formation. Some of the snowy substance was freed from 


* This number is certainly wrong.—C. 8. 
+ Deut. Chem. Ges. Ber., iv, 118. 
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liquid carbon bisulphide by a current of air, and the amount of water 
determined by a method of Duclaux’s. Three experiments gave 17°3, 
36°14, 27-09 as the percentages of water. The possibility of formation 
of ice from excess of moist air, or of loss of carbon bisulphide during 
the purification, would well account for the variable numbers. 

In order to see whether water is really necessary for the formation 
of the solid substance, the author directed the air current on the 
bisulphide covered with a layer of absolute alcohol, so that the air on 
reaching the bisulphide is thoroughly dried ; in this case the snowy sub- 
stance was not formed. He concludes from this that water is necessary 
for the production of this body, and regards it as a solidified solution of 
liquid carbon bisulphide in water, or of water in carbon bisulphide. 

F. Sajohelyi* and M. Ballo have tried the effect of a current of 
moist air directed on to the surface of chloroform and ethyl iodide. 
The same formation of snow was observed, as in Ballo’s experiments 
with carbon bisulphide ; the chloroform snow was shown to contain 
water and chloroform by melting in a test-tube. In the case of chloro- 
form the temperature fell to — 15°, in that of ethyl iodide to — 9°. 

Wim 


On Chloride of Iodine. By L. HENRY.t 


CHLORINE gas is passed into water in which iodine is suspended, and 
solid potassium chlorate is added in the proportion of 122°5 parts for 
every 127 of iodine originally employed. On warming ‘the liquid 
chlorine it evolved, KCIO; + IC] = KIO; + CICl; and on cooling, 
potassium iodate crystallises out. The author recommends this as a 
convenient method of preparing the latter salt. If some iodine tri- 
chloride is formed in the first stage, it will not interfere with the 
success of the preparation, since it reacts with potassic chlorate in the 
same way as the monochloride. 


C. H. G, 


On the Isomorphisin of Sodic Nitrate with Cale-spar.t 


Iv is well known that the crystalline forms of sodic nitrate and cale- 
spar are almost identical. The two compounds contain also the same 
number of atoms in the molecule, and their molecular volumes are 
nearly equal. It is then certain that they will be isomorphous ; this 
can be easily proved by a simple experiment. A crystal of calc-spar 
is taken, and the surface cleaned by the action of dilute nitric acid; it 


* Deut. Chem. Ges. Ber., v, 160. 
+ Zeitschr. f. Chem. [2], vii, 56; from Deut. Chem. Ges. Ber., iii, 892. 
t Deut. Chem. Ges. Ber., iv, 194. 
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is then hung in a warm saturated solution of sodic nitrate, when the 
crystal will grow with perfect regularity, proving the actual isomor- 
phism of CaCO; and NaNO,, or perhaps Ca,0,0, and Na,N.O,. (Lothar 
Meyer, Deut. Chem. Ges. Ber. iv, 53). 

G. Rose observes that this experiment has already been described by 
Sénarmont in the Comptes rendus for 1854, xxxviii, 105. Mitscherlich 
repeated the experiment, but instead of using a crystal of calc spar 
he used one of dolomite (bitter spar). The surface was cleaned with 
dilute nitric acid, and then placed in a saturated solution of sodic 
nitrate, when the crystal grew with perfect regularity. 

Arragonite and potassic nitrate are isomorphous; a crystal of the 
former, when placed in a saturated solution of potassic nitrate, will 
grow and increase regularly. Potassic nitrate can also erystallise in 
the form of cale-spar, as Frankenheim* has proved, so that calcic car- 
bonate and potassic nitrate are isodimorphous; probably sodic nitrate 


belongs to this group, but it is not yet proved. 
A. F. 


Experiments on the Oxidation of Iron. By F. Crack CaLvert.t 


THE author found the composition of two samples of iron rust to 


be— 


from from 
Conway bridge. Llangollen. 

Sesquioxide of iron ........ .. 93°094 92°900 
Protoxide of iron .-.......+. 5°810 6177 
Carbonate of iron .......-..4- 0°900 0°617 
SD h5ds Ser eneeeeebenrieye 0°196 0°121 
DE ccsnee cennee 60009 trace. trace. 
Carbonate of lime ...........+ —- 0°295 


On exposing slips of bright iron to atmospheres of dry or moist 
oxygen, or of carbonic acid, or of mixed oxygen and ammonia, either 
dry or wet, or of dry oxygen and carbonic acid, he found no oxidation 
to take place, but by employing the last-named mixture in a damp 
state, rust was produced in a few hours. 

In accordance with these facts, it was further shown that a natural 
water, which caused iron to rust rapidly, was deprived of that power 
by long boiling. The observation of Berzelius, that the alkalies prevent 
the rusting of iron, was extended so as to show that their carbonates 
and bicarbonates possess the same power. C. H. G. 


* Pogg. Ann. Bd., 40, s. 455. 
+ Chem. News, xxiii, 98. 
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On a Chromium Derivative, obtained by Heating Potassium Dichronate 
with 2 pts. Concentrated Nitric Aid. By L. DAaRMsSTADTER.* 


Tue liquid on cooling deposited magnificent crimson tabular crystals, 
which contain nitric acid. Its aqueous solution yields, not the ori- 
ginal salt, but potassium dichromate. When heated, the salt melts to a 
blackish-brown liquid, at the same time giving off red fumes. The mean 
percentage of chromium in the crystals was 36°4; from this, the author 


formulates the compound as CrON6 CrO;, which requires 36°7 per 


cent. Cr. An excess of nitric acid appears to convert this body into 


OK 
CrOsn 9, 2Cr0s. W. H.D. 


On the Basicity of Uranic Owide, Molybdic Acid, Boric Acid, and Nitrous 
Acid, By A. C. Scnuutz-SELiack.t 


Uranic oxide is known to be the only oxide of a multivalent metal 
that in combination with acids appears to be monobasic. It bears the 
same relation to the oxides of other trivalent metals that, among acids, 
nitrous acid bears to phosphorous acid. With its acid compounds, . 
those of molybdic acid, boric acid, and nitrous acid completely cur- 
respond : 


(U0).80,; H(UO)SO,; (UO).80, . SOs. 
(Mo0).SQ,; ne 
— aoeae 2H(BO)SQ, . SO;. 


Normal uranic sulphate, (UO),S0,, separates, by the evaporation of 
its solution in concentrated sulphuric acid, in anhydrous, amber-yellow, 
non-fluorescent crystals. It is not decomposed by a dull red heat. It 
is largely, but only gradually, soluble in water, and on exposure to 
the air slowly attracts moisture. Acid uranic sulphate, H(UO)SO,, 
crystallises out on cooling a hot solution of the sulphate in not-fully 
concentrated sulphuric acid. It is obtained in larger, greenish-yellow, 
fluorescent crystals by the slow evaporation of the solution at 200° 
in an open dish. It is very deliquescent. Anhydro-uwranic sulphate, 
(UO).SO.S80s, separates after some time in small yellow crystals from 
a solution of the sulphate in excess of concentrated sulphuric acid 
mixed with fused sulphuric anhydride. It shows great avidity for 
moisture, and hisses when water is poured on it. 

Molybdic-acid sulphate, (MoO):SO,, separates in colourless brilliant 


* Dout. Chem. Ges. Ber., iv, 167. 
+ Deut. Chem. Ges. Ber., iv, 12. 
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crystals on evaporating a solution of molybdic acid in moderately con- 
centrated sulphuric acid. The crystals are very deliquescent, and are 
readily decomposed by heat, sulphuric anhydride being given off. 
Their aqueous solution dries up in vacuo to a horny mass. The author 
has failed to obtain the compound described by Anderson,* Mo,(SOx)s 
+ 2H.0. 

Boric-acid sulphate, 2H(BO)SO,.SO;, separates after some time 
in leaf-like crystals on dissolving boric acid in concentrated sulphuric 
acid and adding sulphuric anhydride, or on dissolving boric acid in 
fuming sulphuric acid. The crystals fuse when heated and evolve sul- 
phuric anhydride. This compound cannot therefore be regarded as 
B,(SO,); + H,0. 

Péligot could not obtain a normal salt of the sexbasic oxide of 
antimony, and therefore supposed this oxide to have, like uranic oxide, 
a lower basicity; and Heintz could not obtain the normal sulphate of 
sexbasic oxide of bismuth. The author finds that the normal sulphates 
of the sexbasic oxides of antimony and bismuth can easily be obtained 
anhydrous and crystalline. 

Antimony sulphate, Sb,(SOs)3, separates in long needles of silky 
lustre, on evaporating a solution of antimony oxide in moderately con- 
centrated sulphuric acid. The salt is unaltered in dry air, is decom- 
posed by water, and evolves sulphuric anhydride when ignited. 

Bismuth sulphate, Bi,(SO,)s, is obtained in the same way as the 
antimony salt, in fine needles, which can be heated nearly to redness 


without being decomposed. 
E. D. 


The Titanic Acid Crystallised from Microcosmic Salt is not Anatase. 
By W. Kwop.t 


Tue interesting experiments of G. Rose “‘ On the preparation of crystal- 
line substances by means of the blowpipe,”t and especially on the 
allotropic states of titanic acid, induced the author to repeat them on a 
larger scale by the aid of a Perrot’s gas furnace, whereby he hoped 
to obtain the crystals of sufficient size for goniometric measurement, 
or by a determination of the specific gravity and other physical pro- 
perties, to obviate the uncertainty necessarily attendant on microscopic 
observation. 

Titanic acid crystallises easily from fused borax, partly in the com- 
bination oP.P., partly in long slender prisms (sagenite) or knee-shaped 
twin crystals ; from microcosmic salt, according to G. Rose, it separates 


* Berzelius Jahresbericht, xxii, 161. 
+ Ann. Chem. Pharm., elvii, 363. 
~ Monatsber. Kgl. Acad. Wiss., Berlin, July, 1867. 
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in flat plates, which he considers to be anatase. Of these crystals 
the author prepared 10 grm., the largest being about 4 mm. in length, 
transparent, and of a deep yellow colour. Although they were not 
large enough for goniometric measurement, they were examined by 
polarised light, when each individual crystal, in whatever position it 
might be, distinctly showed polarisation colours, indicating that they 
probably belonged to the rhombic system, and not to the quadratic. 

The specific gravity of the substance, which when examined under 
the microscope appeared quite homogeneous, was found to be only 2°9, 
whilst anatase, the lightest modification of titanic acid, has a specific 
gravity of 3890 to 3927. It was necessary, therefore, to determine 
whether this was a new modification of titanic acid, or a chemical com- 
bination. For this purpose it was fused with potassium carbonate, and 
dissolved in hydrochloric acid, excess of ammonia was added, and the 
precipitated titanic acid was collected and weighed. The filtrate was 
found to contain phosphoric acid, which was determined in the usual 
way. The results of the analysis corresponded with the formula 
3TiO;.P.0;. The crystals obtained from the solution of titanic acid 
in fused microcosmic salt are, therefore, not anatase but phospho-titanic 
acid, 

Further research will be necessary to ascertain whether the crystals 
obtained by G. Wunder* under similar circumstances from stannic and 
zirconic acids are likewise phosphoric acid compounds. 


C. E. G. 


Formation of Azurite. By F. Winer and KB. Tincer.t 


Tue authors repeatedly examined considerable quantities of the 
Siberian mineral for ammonia, with negative results, thereby invali- 
dating the supposition that its intense colour is due to a combination 
with ammonia, as is the case with some other salts of copper, and that 
it has been formed from malachite in presence of nitrogenous matter. 
They found, moreover, on heating fragments of marble to 200° in a 
sealed tube, with solution of cupric sulphate, that the marble became 
covered with a green carbonate, which, on standing for some months, 
was converted in many places into a deep-blue carbonate, whilst at the 
same time the whole of the water in the tube disappeared, and numerous 
crystals of gypsum were deposited. The small quantities of the two 
carbonates formed, and the difficulty of separating them, have hitherto 
precluded the possibility of analysing the blue compound quantitatively ; 
its external characters, however, agree so perfectly with those of the 
natural mineral, that it seems highly probable that azurite has been 


* Journ. f. prak. Chem. [2], ii, 1870, 206. 
+ Deut. Chem. Ges. Ber., iv, 138, 
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formed from malachite by absorption of carbon dioxide and elimina- 
tion of water, as in this experiment. J. R. 


On an Alloy of Lead with Platinum. By A. Baunr.* 


AN alloy of three parts pure lead and one part platinum was rubbed to 
powder and exposed in a moist state to the action of air, carbonic acid, 
and vapour of acetic acid. White lead was formed, and was removed 
from the mass from time to time by treatment with dilute acetic acid; 
the remaining mass being each time returned to the bell-jar till no 
further action took place. The crystalline steel-grey powder so 
obtained was mixed with a small quantity of black finely-divided 
platinum, which was removed by levigation. 

Analyses of the steel-grey powder gave— 


Platinum...... 49°13 49°10 46°02 48°86 
Lead —- ——- — 50°97 


ee eeeeeeee 


The formula PtPb requires 48°82 per cent. platinum and 51°18 per 
cent. lead. 

This alloy is not altered by boiling with acetic acid, but is easily 
decomposed by mineral acids. Its specific gravity = 15-77. 
C. H. G. 


On Beryllinm-Platinum Chloride. By Junius Tuomsen.t 


To obtain this compound, pure beryllium hydrate (which was freed 
from ammonia by heating it with bromine water) is dissolved in a solu- 
tion of platinic chloride. _ It is very readily soluble in water, and 
separates from a hot concentrated solution as an orange-coloured 
crystalline powder. If its solution is slowly evaporated, it crystallises 
in short four- or six-sided prisms, with angles of 90° and 135°. Crystal- 
lised under the microscope, it forms four-, six-, or eight-sided tables, 
with the same angles, sometimes also octahedrons, apparently belonging 
to the quadratic system. 

Its composition is PtCl,.BeCl, + 9H,0. Neither this formula nor 
its crystalline form corresponds to the magnesium salts, PtCl,.MgCl. 
+ 6H,0 and PiCl.MgCl, + 12H,0, but it agrees with that of the 
calcium salt, which, according to Topsoé, is PtCl.CaCl, + 9H.O. 
This salt does not crystallise well, so that its form could not be 


determined. 
* Zeitschr. f. Chem. [2], vii, 55, from Deut. Chem, Ges. Ber., iii, 836. 
+ Zeitschr. f. Chem. [2], vii, 45. 
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The beryJlium salt loses 5 molecules of water at 120°, and may then 
be heated up to 200° without any further loss. The dried salt, PtCh 
BeCl, + 4H,0, therefore corresponds to the barium salt, which 
crystallises from its solution with 4 molecules of water, PtCl,.BaCl, + 


4H,0. C. S$. 


Mineralogical Chemistry. 


Gold from Vancouver's Island. By F. Wine..* 


A portion taken from a finely crystallised specimen of the mineral, 
weighing 26} grammes, had the sp. gr. 18°5 at 22°, and yielded on 
analysis 91°86 p. c. gold, 6°63 silver, 1:00 copper, and 0°51 iron. 
Mercury, lead, and other metals were not found. 


J. R. 


On the Formula of, and Percentage of Gold in, the Arsenical Pyrites of 
Reichenstein in Silesia. By C. GiTTLERr.t 


The arsenical pyrites of this locality occurs in pockets, and is very 
rarely acicular. The specific gravity determined from three specimens 
was 6°97, 7°05, 7°41. The analysis of the compact variety (I and IT) 
and the acicular crystals (III) gave the following results :— 


8. As. Fe. Gangue. 
De: ‘ance 1:95 66°59 28°28 2:06 = 98°86 
| 1°97 67°81 28°19 1:14 = 99°11 
IIl.... 1°02 66°57 31:08 0°92 = 99°59 


The compact kind, whose formula is FeAs,, agrees with the crystal- 
lised arsenical pyrites of Norway, Styria, Saxony and the Hartz; the 
crystallised arsenical pyrites of Reichenstein corresponds in point of 
chemical constitution with the formula Fe.As;. It was not possible to 
ascertain whether the gold present in the above pyrites was in com- 


bination or in the free state ; it amounted to 0°312 per cent. 
Ww: & 


Analysis of Graphite from Styria. By J. Stineu.t 


Tur specimens were from the graphite mines of the Trieben-Roitten- 
mann Mining Company, which extend from Gaishorn to Lorenzen and 


* Deut. Chem. Ges. Ber., iv, 139. 
+ Jahrbuch fiir Mineralogie, &c., 1871, i, 81. 
t Dingler’s Polyt. Jour., exlv, 115. eo 
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Singsdorf to Einéd, near Rottenmann, in Upper Styria. They exhibit 
a marked foliated structure, high metallic lustre, and have an average 
specific gravity = 271443. The author found his results accorded 
perfectly, whether he burnt the graphite direct in an oxygen stream, or 
treated the material, before the combustion, with hydrochloric acid, 
hydrofluoric acid, aqua regia, and hot water successively. 

In burning the graphite in oxygen, the precaution should be taken 
of distributing the material, in as finely-divided a powder as possible, 
in a very thin layer in the platinum-boat. Combustion in air produces 
pretty good results, but can do so only when iron sulphide is absent. 
When the sulphide is present, the employment of the oxygen stream, 
as in elementary analysis, is of advantage in enabling the operator to 
collect and determine the sulphurous anhydride. 

The estimation of carbon and ash in three different samples of crude 
graphite gave the following numbers :— 


I. II. III. 
RD. viassine vous 85-00 87°16 82°21 
Pe Aeteessesens 14-89 12°66 17°92 
99°89 99°82 100°15 


A complete analysis of another specimen, collected before elutriation 
and removal of the included quartz, had the following composition :— 


Mangano- 
Ferric manganic 
Carbon. Silica. Alumina. oxide. oxide. Line. Alkalies. 


R2°4 12°38 39 0°53 0°62 0°02 trace. = 99°85 


The above quartz contained 99°2 per cent. of silica. 

Two other specimens were analysed; the one (1) after elutriation 
with Schén’s apparatus, and the other (II) was washed at the mine 
from an inferior kind of graphite, from the wall of the mine. They 


gave these results :— 


Tron and Loss by 
manganese igni- 
Carbon. Silica. Alumina. oxide. Alkalies. Sulphur. tion. 
i... Sl 11°61 5°6 2°0 traces. — — = 10031 
II... 55°8 21:00 = 14°56 4°84 0°62 03 243 = 99°55 
W. F. 


Plumbocaleite, from Carinthia. By H. Hirer.* 


ON a yeilowish crystalline limestone of Bleiberg are found rhombohe- 
drons, sometimes 4: mm. long, and remarkable for their brilliant silky 


* Jahrbuch fiir Mineralogie, &¢., 1871, i, 80. 
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lustre. These crystals, according to R. Schéffel’s analysis, are com- 
posed of calcium carbonate 75°85, and lead carbonate 23°75 (= 
99°60). 

The peculiar lustrous crust of the rhombohedrons has a specific 
gravity = 2°92. Schéffel found it to be made up of calcium carbonate 
85°84, and lead carbonate 14°13 (= 99°97). 

The limestone, forming the matrix of the plumbocalcite, has a 
specific gravity = 2°881 and three specimens have the following com- 
position :-- 


;. Ii. IIl. 
Calcium carbonate ........ 94°18 87°86 95-02 
Lead carbonate........ 2. . 4°83 9:12 2°42 
Zinc carbonate...........+ 0°94. 2°76 2°47 
99°95 99°74 99°91 


Plumbocalcite, which occurs at Bleiberg, both spathose and crystal- 
line, had previously been found at the High Pirn Mine, Wanlockhead, 
in Lanarkshire. Lettsom and Greg have described an interesting speci- 
men of calespar in pseudomorphs (cubo-octahedrons) after galena, 
enclosing rhombohedrons of plumbocalcite. 


W. ¥. 


Tithiophorite, a Manganese Ore containing Lithia. By A. Frenzeu.* 


LiTHIOPHORITE is amorphous, occurs in compact botryoidal and reniform 
masses, in flat shell-like forms, and in pseudomorphs after calespar. 
Hardness = 3. Specific gravity = 3°14—3°36. It is bluish-black, 
with a blackish-brown streak. It gives off water when heated ina 
tube, does not melt before the blowpipe, but colours the flame dark 
carmine-red. In this mineral, which is nearly allied to the manganese 
ores that respectively contain copper and cobalt, there is 1°5 per cent. 
of lithia. It is found, usually on quartz, in the beds of iron ore of the 
granite district, near Schneeberg, Schwarzenberg, and Johanngeorgen- 
stadt. The felspar of the granite which is much weathered contains a 
trace of lithia recognisable with the spectroscope. The mica contains 
none of this metal. 


W.F. 


The Occurrence of Zircon in the Hypersthenite of the Radau Valley near 
Harzburg. By G. Rosz.t 


Wuutez labradorite and hypersthene are essential to the composition of 
this rock, the following minerals, not essential constituents, are likewise 


* Jahrbuch fiir Mineralogie, &c., 1871, i, 77. 
+ Jahrbuch fiir Mincralogie, &c., 1871, i, 77. 
VOL. XXIv. R 


* 206 ABSTRACTS OF CHEMICAL PAPERS. 


met with: titanite and magnetite, both finely disseminated ; olivine in 
small granules of a yellowish-green colour; apatite in minute greenish- 
white to bright green prisms, traversing the labradorite and hyper- 
sthenite ; biotite, here and there, in brown plates; and quartz 
granules of rare occurrence. In addition to these minerals, zircon is 
met with in very small crystals of the combination  P. P. 3P3, of a 
white to reddish-white colour, and strong adamantine lustre. The 
zircon, which is embedded for the most part in the labradorite, re- 
sembles in every respect that which is found in such abundance in the 
gold sand of Columbia, and sparsely in the gold sand of the Urals, 
and renders it highly probable that both these zircons are from a 
matrix similar to the Hartz rock. W.F. 


The Meteorite of Danville, in Alabama. By L. Suiru.* 


A number of stones fell at 5 p.m. on the 27th November, 1868, near 
Danville, in Alabama. The one examined had the usual black crust, 
was of a grey colour on a freshly-broken surface, and was somewhat 
oolitic in its structure. Troilite and nickeliferous iron were easily 
recognizable, and another mineral was observed which was probably 
enstatite. The specific gravity of the stone is 3°398. The iron had the 
following composition : 
Fe. Ni. Co. Y, 8. 
89-513 9-050 0521 0019 0105 = 99-208 


The troilite consists of 61:11 iron and 39°56 sulphur (= 100°67). 
The stony portion of this meteorite is made up of 60°88 per cent. 
soluble and 39°12 per cent. insoluble silicate, the latter being thus 
composed : 
SiO,. Al,03. FeO. MeO. Ca. 
50°08 Ar11 19°85 20°14 3°90 = 98°08 


These numbers denote a mineral of the augite group. The analysis 
of the soluble portion (in which were found silica 45°90, magnesia 
26°52, iron protoxide 23°64, alumina 1°78, and lime 2°31) yielded num- 
bers corresponding with the constitution of an olivine. 


WwW. @ 


The Chlorite Family. By A. KEnncore.t 


Tue author had occasion to reconsider the formule which he assigned 
to chlorite and clinochlore, as well as that of kimmererite and kot- 


* Jahrbuch fiir Mineralogic, &., 1871, i, 82. 
+ Jahrbuch fiir Mineralogie, 1871, i, 51. 
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schubeite, which differ from the former only in containing chromium, 
in consequence of the examination by Th. Liebe of a coloured mineral 
contained in diabase, and named diabantachronnyne, which mineral 
Liebe found it impossible to place among the chlorite minerals. The 
results of seven analyses of carefully selected specimens were— 


SiO, | Al,O;. | Fe.0;. | MgO. | FeO. | H,0. 


IT ......| 80°27 | 11°16 21°22 | 26°94 | 10°20 


| ere «| 29°37 | 12°00 -— 21°01 | 25°63 | 11°27 
III ....} 29°85 9°07 —_— 17°92 | 26°60 | 15°81 
IV ....] 31°25 | 10°03 3°47 | 19°73 | 23°52 11 ‘37 


V......| 31°69 | 12°22 _ 22°05 | 21°26 | 12°47 
VI ....| 81°38 | 11°89 — 22°91 | 22°72 | 10°91 
VII....| 31°56 | 12°08 — 22°44 | 21°61 | 11°78 


Z. II. III. IV. V. VI. VII. 
ee, ae 4°89 | 4°97 6°21 5 28 5°23 5°26 
Alumina......| 1°08 1°16 | 0°88 0:97 1°19 1°15 1°15 
Ferric oxide .. — —- | — 0°22 — —- |; — 
Magnesia...... 5 30 5°25 | 4°48 4°93 5°51 5°73 561 
Ferrous oxide..| 3°74 3°56 | 3°69 3°27 2°95 3°16 3°00 
Water ..6.:.3.| 68°67 6°26 | 8°78 6°32 6°93 | 6°06 6°54 

} | 


The formula RO.2H,0 + 2(RO.SiO,) has been held to represent the 
chlorites, &c., on the supposition that alumina is capable of replacing 
the silicate RO.SiO,. If now we resolve the alumina into AlO, and 
AlO, and add these to the SiO, and RO respectively, the same being 
done in IV with the ferric oxide, we have— 


IT II Tit IV. Vv VI VII 
SiO, + AlO,.. 613 6°05 5°85 6°40 6°47 6°38 6°43 
RO + AlO ..| 10°12 9°97 9°05 9°39 9°65 10°04 9°78 
2HO..ciccees] 3°33 3°13 4°39 3°16 3°46 3°03 3°26 
Or, 
SiO, + AlO,..} 2°00 2°00 2°00 2°00 2°00 2°00 2°00 
RO + AlO ..| 3°30 3°30 3°09 2°93 2-98 3°15 3°04 
2H2O .....62-| 0°92 1°03 1°50 0°97 1°07 0°95 1°01 


it is assumed that the substance called diabanta- 
The disparity in IIT of 1:50 instead of 1(2H,0) 
r 2 


from which 
chronnyne is chlorite. 
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doubtless arises from an error in analysis, Liebe having found the exact 


estimation of the water a difficult problem. 
W. F. 


On the Formation of Cuprite. By C. GrewinaK.* 


THE author describes the opening of a tomb of Pagan times at 
Dimitrow, in the Telsch district of the Kowno Dominion. At a depth 
of 120 c.m. below the surface, in a bed of loose yellow sand overlying 
compact red boulder-clay, were found a number of objects, many of 
them of metal. Sand being a material in which the corrosion of 
metallic bodies goes on more rapidly than in peat, or marsh, or water, 
the bronze was covered with a thick crust of malachite. On opening 
the grave, Grewingk found a lump of red ferruginous sand, with a 
necklace of wire thread which was covered over with fragments of 
skull. In some little cavities in the crust of iron rust that covered the 
wire, small ruby-red crystals of cuprite (0 00. O.« QO) were seen. 
The cuprite evidently arises from the reduction by water containing 
ferrous carbonate of the ammoniacal solution of copper oxide produced 
by the reaction of the decomposing human remains on the bronze. 


W. F. 


Oa the Constitution of the Granites of Scotland as compared with those of 
Donegal. By 8S. Havucuron.t 


Iy his latest contribution to the history of British granites, the author 
has given the results of his examination of a number of specimens 
from Scotch localities. 

Orthoclase.—I. Flesh-coloured orthoclase crystals, encrusted with 
erystallised albite, from the eruptive granite of Stirling Hill, Peter- 
head. II. Large reddish crystals, with muscovite, but free from 
albite, from metamorphic granite, Rubislaw, Aberdeen. III. White 
translucent crystals from metamorphic granite, Peterculter, Aberdeen. 
IV. Large grey crystals from metamorphic granite, Callernish, west of 
Lewis. 


SiO. | Al,O5. | Fe,0;.| CaO. | MgO. |Na2.0.| K,0. | H.0. | Total. 


T.......| 65°40 | 19°04 | trace | 0°22 | trace | 3°63 | 11°26 | 0°20] 99°75 
II. ....}| 64°44 | 18°64 0°80 | 0°66 | trace | 2°73 | 12°15 | 0°80 | 100-22 
IIT. ....} 64°48 | 20°00 — 1°01 | trace | 1°72 | 12°81 | 0°64 | 100°66 
IV. ....| 64°48 | 20°00 — 0°78 —_ 2°19 | 12°10 | 0°08 99 *63 


* Jahrbuch fiir Mineralogie, 1871, i, 76. 
+ Jahrbuch fiir Mineralogie, 1871, i, 83. 
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The granites of central and western Scotland are metamorphic, 
like those of Donegal and Norway, with which in fact they are 
geologically identical; eruptive granite is met with only occasionally, 
as near Peterhead. The second variety of felspar occurring in meta- 
morphic granite by the side of orthoclase is oligoclase, as is seen at 
Donegal; the second variety of felspar in the eruptive granite, on the 
other hand, is albite, as in Mourne, Leinster, and Cornwall. In these 
respects there is a complete accordance between the Scotch and Irish 
granites. 

Oligoclase and Albite—I. White opaque oligoclase, without striation, 
resembling cleavelandite, from the granite of Craigie-Buckler, ai 
Aberdeen. II. Greyish-white translucent oligoclase, with distinct 
striation, reminding one of the oligoclase of Ytterby, from the granite 
of Rhiconich, Sutherlandshire. III. Translucent albite, encrusting 
orthoclase, from the granite of Stirling Hill, near Peterhead. 


SiO:. | Al,0O3. | MgO. | CaO. Na20. | K,0. | Total. 
| 


L.o.ccees| GB°OO | 23°20 —_ 4°71 9°20 0°43 99 54 
II. ....| 61°88} 24°80] trace 4°93 8°12 0°98 | 100°71 
IIT. ....] 68°00 | 20°00] trace 0°35 | 10°88 0°68 $9 ‘91 


Mica.—The two species from the Scotch granites correspond like- 
wise with the two micas from the Donegal granites. I. White mica 
from the Rubislaw quarries at Aberdeen, where it occurs in large plates 
associated with orthoclase. The most careful observation failed to 
detect the presence of lithium in it. IJ. Black mica from Aberdeen ; 


rarely found in large plates, frequently in scales. 


ba «| 6 36 5s |e | 6 /e/9 o16 
2) = — 5 xy Ai | oe a nN 
ail/a/3|e/e/a /cS/a/a4/e4] b 
I...| 44°40] 0°16 | 37°36) 20°4) — 0-24 0-78 0-57 /0 93 | 9°87|1°84/98°19 
Il..|36°15| — |16°50|18°49|6°76)1°80/1-°11 dina 92|8°77|1°60|99°89 
W. F 


The Variegated Sandstone of the Eastern Rim of the Thuringian Basin. 
By R. Lincke.* 


Turse triassic sand-beds exhibit, more or less, a crystalline structure 
in their quartz granules. The form is a hexagonal prism, with usually 
the corresponding six-sided pyramid, the edges of which are frequently 
rounded. The bubbles which are almost constantly observed on the sur- 


* Jahrbuch fiir Mineralogie, &c., 1871, i, 15. 
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face of these granules often have a distinct dark margin, whence it is 
assumed that these cavities are filled with a colourless transparent fluid. 
The mica occurring with these granules is of two kinds—yellow or 
greenish, and brown, and is occasionally found in hexagonal plates. 
The felspar is more or less weathered, or already converted into kaolin. 
On the nature of the material cementing these constituents together, 
depends not only the compactness but the colour of the sandstone. If 
the cement be ferric oxide, the stone is red; if ferric hydrate, yellow ; if 
manganic oxide, dark brown to black; if clay, limestone, or dolomite, 
greyish or white; and if kaolin, white like chalk. Lime carbonate 
invariably accompanied these substances in greater or smaller quanti- 
ties. Those containing much carbonate were :—the white sand of the 
Ziegenhain Cave, the green sand at Wollnitz, the red sand above and 
below the Rasenmiihle near Jena, the red sand of Rothenstein, the white 
sand of Harpersdorf, and the white sand from the Roda Valley. There 
is but little carbonate in the sand with blackish-brown markings from 
between Bibra and Hichenberg. 

The elutriation of the specimens from the following localities 
yielded clayey residues:—The kaolin sandstone of Hisenberg, the 
red sandstone of Rothenstein, the red sandstone from between 
Kahla and Rudolstadt, the dolomitic sandstone near the saw-mill 
at Jena, the sandstone of the Ronneburg heights. Remarkable for 
their ferruginous cement are:—The red sandstone between Kahla 
and Rudolstadt, the ferriferous sandstone of the same locality, and the 
red sandstone of Harpersdorf. A cement very rich in lime occurs in the 
white sandstone found near W6llnitz, at Harpersdorf, and in the Roda 
Valley, while that of the following specimens contains much magnesia :— 
The red sandstone of Rothenstein, the sandy clay near Wollnitz, the 
white sands of the Leutra and the Teufelslécher near Jena, of Har- 
persdorf, and that of the Roda Valley. Traces of manganese are 
present in the cement of the sandstones from the upper beds at Kahla, 
the lower beds at Harpersdorf, and the lower beds of Thieschitz. A 
cement in which kaolin predominates is to be met with in the Hisen- 
berg sandstone. 

Hight specimens of the sandstones, dried at 80°—85° R., were 
quantitatively analyzed by treatment with hydrochloric acid; those in 
which an appreciable amount of the kaolin cement was observed (I, 
V, and VI), were subsequently acted on by sulphuric acid and sodium 
carbonate successively ; and the amounts of silica, alumina, and ferric 
oxide dissolved by these reagents immediately precede the “insoluble 
portion” in the following tables :— 

I. Sandstone containing kaolin from Kisenberg.—II. White sand- 
stone above the saw-mill, Jena.—III. White sandstone above the 
Raseumiihle, Jena.—IV. Red sandstcne from Wogau.—V. White sand 


— 


MINERALOGICAL CHEMISTRY. 211 


stone from Harpersdorf—VI. White sandstone from the Roda Valley, 
at Lippersdorff—VII. Clayey sand from between Jena and Wéllnitz.— 
VIII. Red clayey interstratum in the sandstone of Rothenstein. 


| Dissolved by sul- 
| Dissolved by hydrochloric acid. phurie acid and 
» sodium carbonate. 
4 : ' re as = S Loss. Total. 
o A | 2 c. 2. 27 S' 2. 2, 3 
| a | & fs <4 | 5 B os < 5 | 
Riscas . 3°55 aad 2°40| — 5-85 17 ‘80}101 *40] trace |63 -92 19799 -70 2-38110,000 
II. ..| 21°72} 16°99] — | 10°31/47-77| 94-00) — | — | — [9798°53) 10-68, _,, 
III. ..| 54°70] 2°62} — | 7-33/21-14/ 12-0) — | — | — 9883-97 18-24) °° 5 
IV. ../118°39] 6°74) — | 15°11/15-11] 53-89 — | — | — 9779-19 11-66) |. 
V..+ +. (182 °68/315 "17, — [229 -92/ 24°33) 67-10{113 -70| trace*/87 -40*)8924 °22 55-48), 
VI. .. 397 -09/327°79| — | 23-54) 76-14 110 -90]123 -20| trace [94-20 [8649 -45 197 “69, 
VIL... 134-62] 95°91) — | 53°50/66-42/136-90) — | — | — |9451-31 67-34] ,, 
VIII... 82°21) 26°42} — | 62 87 83°16) 62°87] — | — | — [9606°40126-07; _,, 
| | | 


| 


In I, V, ard VI are not inconsiderable traces of potash, due, it is 
2 believed, to the cement of these sandstones having arisen from the 
decomposition of an orthoclase felspar. 

The detection of phosphoric acid and the occurrence of hexagonal 
prisms having the appearance of apatite, in the Harpersdorf sandstone, 
Jed the author to examine other sandstones for this acid. He determined 
the fact of its presence in the white sandstone from the Ziegenhain 
Cave, that from the upper, middle and lower beds at Harpersdorf, the 
clayey layer of this locality, the sandy clay from above Kahla, and the 


sandstone of the Ronneburg heights. 
W. F, 


Examination of u very compact Swedish Peat. By Oscar JAcossuy.t 


Boutzy’s discovery of paraffin in bituminous shales induced the author 
to examine different kinds of peat, thinking it possible that paraffin 
might also exist in them. A very compact peat, of brownish-black 
colour, from Hér, in Schonen, was selected for this purpose. Peat- 
moss could be observed only in the upper layers of this substance. 
The lower portion was denser and darker; freed from pieces of wood 
its sp. gr. was 1:07. The dried substance gave on analysis 51°38 per 
cent. carbon, 6°49 per cent. hydrogen, 1°68 per cent. nitrogen, and 5°02 
per cent, ash. Ether extracted 3°26 per cent. of solid matter from the 


d * With phosphoric acid. 
+ Ann. Ch. Pharm., clvii, 240. 
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peat. This residue contained no paraffin, but resinous oxygenated 
bodies ; it dissolves partially in alcohol or ether. The portion insoluble 
in these liquids melted at about 70°, and gave on analysis 81°03 per cent. 
carbon, and 11°98 per cent. hydrogen. The portion soluble in hot 
alcohol is a colourless resin, which melts at 74°—75°. 

The examination of different kinds of peat showed the existence of 
resinous bodies, but not of paraffin. The author agrees with Mulder in 
considering the resin to be a true product of peat-formation, and not 
formed during the life of the plant. In support of this view, he found 
only 2°5—2'7 per cent. resin in the upper layer of the Swedish peat. 
W. Hz. D. 


The Mineral Waters of Neuragoczi, near Halle, on the Saale. 
By Dr. STEINBRUCK.* 


THESE springs issue from borings in porphyry rocks on the banks 
of the River Saale, and pass through clayey marl—from which arise 
salt and ferruginous springs in considerable number and of varying 
strength—and, lastly, again through porphyry. The composition of 
the water, according to Siewert, places the Spa between Marienbad 
(Kreuzspring) and Homburg (Elizabeth spring). 100,000 parts of 
spring A and B contained— 


A B 
Temperature. 14°5° C. 11°25°C. 

Sp. gravity. _ _ 
PR iecncce sui ecrnceescnenweseneee 3°16 3°00 
ALOUD «oc cecccccsccccccccccescecces 2°12 1°34 
Ferrous carbonate ........eeee0e vecces 2°68 4°06 
Potassic sulphate ....... seeees raceways 30°06 32°19 
Calcic carbonate ......006. ecoevecees 21°30 13 68 
Oalcic sulphate ......sccccesccccccees 32°24 35°19 
Magnesic carbonate .....2+.eeeeeeeees — 6°70 

Magnesic sulphate .......e.esecceees 14°47 _ 

Sodic sulphate .......ccccscsoesseces 50°08 — 
Magnesic chloride ........cseesseecees —_ 5°36 
Sodic chloride ....ccseeeseeeeeeerees| 1010°00 472 °05 
Organic matter ........005 ee ccvccecs 5°49 2°66 
Total constituents ........eecceeseeees 1171 °60 576°14 
Free carbonic anhydride ........s00005 25°21 24°70 

: = 12 -76 litres = 12°44 itres 


The gas which issues from the springs in large bubbles consisted of 
98°8 p. c. of nitrogen 
‘9 ,, carbonic anhydride 
Traces of oxygen 
* Arch. Pharm. excv, 97. 
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Steinbriick adds some considerations on the medicinal properties of 
these waters, and thinks that spring A may be used with advantage in 
diseases where Marienbad water has been hitherto recommended, and 
that spring B fully equals the famous Homburg and Kissingen Spaas, 
especially the renowned Ragoczi Spaa, and is preferable to most other 
ferruginous springs, on account of the large amount of sodic chloride 
and carbonic acid which it contains. W. VY. 


The Composition of Rhine Water, near Kéln. By Dr. VOL. 


TuIs paper commences with some remarks on the difference in com- 
position of spring and river water, pointing out the cause of the soften- 
ing of the former as it flows from its source. Analyses made by Deville 
and others of water taken from different parts of the river are then 
given, from which it appears that the water in passing from Strasburg 
to Arheim loses 31°242 per cent. of its mineral constituents. The 
author next gives the results of seven complete analyses made by him- 
self of water taken at different times and from various parts of the 
river above and below Koln. 

As indicative of the mode of operating, and of the general composi- 
tion of the Rhine at K6ln at high water, we give the results of three 
of these, referring for the details of the others to the original paper. 


In 10 litres. Results in grammes. 


Above At Below 

Suspended matter. Kiln. Koln. Kiln. 

Total Geaed wt 100? CO... oc.00 000800000000 0 °4222 0°3154 0°3829 

Loss by ignition.....sesssseseeeeeeees| O°1254 0°1294 0°1670 

ID 6 hs daca vase eaoesenene 0 °2968 0°1860 0°2159 

Soluble matter. 
Residue dried at 100° C. ..cccevecccces 2 °5000 2 *4500 2°3000 
Consistency of :— 

(a) Organic matter containing - ’ aaa 

nitrogen, &c., by —_— oe 0°6196 0°2029 0°0055 

(5) Mineral matter ...... 1 ‘9106 2 0895 2 °2127 

(c) — of cry stallication "and 0-0696 0 0676 00818 

2 5000 2 °4500 2°3000 
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Composition of Soluble matter :— 


IN 9 Sh baad +50 E44 84 50 00:44 056 09-40 0°0247 0:0875 0 -0868 
Sulphuric acid ened hemepants Se bho 0°1957 0°1902 0 *2300 
NRL Ri siaval td och ore: hig'e Gf 5 91s 4:06 knoe ee 0 °7494, 0°7815 0°8523 
EE SaaS Sa G5. .935 00 S'e'G4'9:9 4-9'4:0 669. 0 *2054 0°2141 0 2054 
EE is Dab b006 404K 246% 00 69 099% 0:0160 0 ‘0560 0 -0560 
I bss as gs Weigle vane wig we! aia trace 0 ‘0012 0 0003 
IND 5555 6:4 ie e'e 0100 sssie'e otodere 0:0012 0 ‘0014. trace 

aie CGE a sa rg 0:0010 0°0010 — 

Ne aN a allaiaic. 9 8yaucgiidce <olaigia sin wiauaieles 0 -0040 0°0038 0 -0041 
Phosphoric acid... 0.0.00 ccsceees 00061 0 ‘0079 0 0088 


ii cng Gains as acpi Guede o0-@ trace trace trace 


Gisele Adi. .6 s,s... .05c cece.) OOM 0°7439 0+7690 
NL iis tdasgesatnsy stor oscyecce) CUED 0 -0676 0 0818 
Organic matter ......escccccecseccees 0°5198 0 °2929 0 0055 

2 +5000 2°4500 2 +3000 


The suspended matter or mud was further examined by agitating 
the water and allowing the solid matter to subside. The portions 
which separated first, consisted of sand and fragments of various 
minerals. The lighter part was principally made up of plant-fibres, 
fragments of animal substances, hair, wool, bran, &c. The mud left to 
itself underwent fermentation on the third day emitting sulphurretted 
hydrogen and other foul exhalations, but living organisms could not be 
detected. It acted as a ferment when added to sugar solution, and 
ether separated from it a substance resembling stearic acid. 


A. F. 


Organic Chemistry. 


On the Chemical Structure’ of some Non-saturuted Hydrocarbons. 
By A. BurLerow.* 


Amonest the different hypotheses brought forward to explain the con- 
stitution of these bodies, the author prefers that which assumes that 
two atoms of carbon are linked together by more than one unit of their 
combining capacity. This theory explains fully all the well known 
cases of isomerism in the olefine series; thus we know only one ethy- 
lene, one propylene, but three butylenes :— 
Ethylene CH,—CH, 
Propylene CH,—CH—CH; 


CH, 
CH.—CH—CH,—CH,, CH,—CH—CH—CH,, cH=cH,. 
Butylenes. CH; 


* Chem. Centr., 1871, 89. 
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The author thinks that the correctness of this theory can be proved 
by experiment, because then there must exist alcohols or compounds of 
their radicles with the members of the chlorine group, which do not 
yield olefines by the abstraction of water, hydrochloric acid, &c. Thus 
a primary amyl alcohol, having the structure C(CH;);, cannot yield an 


CH,(OH) 
amylene, but a hydrocarbon, C;Hi, which contains a group of three 
atoms of carbon linked together to a closed chain :— 


CH; ta 
| 
CH,;—C—CH,; ~—H,0 = H,C—C—CH, 


| 
CH, CH, 


| 
OH. 
C(CH;)., 
In the same way isobutylene, || a hydrocarbon discovered and 
CH, 


7 


described by the author some time ago, would yield by the loss of two 
atoms of hydrogen, not crotonylene C,H, but an isomeride with a 
closed group of three carbon-atoms. But Caventou, who discovered 
crotonylene, obtained it from butylene prepared by the decomposition 
of amyl alcohol at a high temperature, and the gases formed by this 
decomposition contain, as the author has previously shown, a large 
amount of isobutylene. The author therefore found it necessary to 
repeat Caventou’s experiments with pure isobutylene, which is easily 
obtained by acting on isobutyl iodide (from the fermentation alcohol) 
with an alcoholic potash solution. The hydrocarbon was first combined 
with bromine, and the isobutylene dibromide was converted, by means 
of an alcoholic potash-solution, into monobrom-isobutylene or isocrotyl 
bromide, C;H,;Br, a heavy colourless liquid having a pungent smell. 
This compound is not acted upon by an alcoholic potash-solution at 100°, 
and is completely decomposed only by heating it with a strong alcoholic 
solution of sodium ethylate to 130°. No crotonylene was formed, which 


boils at 18°, but ethyl-isocrotyl ether CH t O, a mobile liquid boiling 


at 92°—94°, and having a characteristic but not strong smell. The 
author’s expectations were thus fulfilled ; instead of hydrobromic acid 
being taken out, bromine was replaced by oxethyl, C,H;O, and it 
appears therefore most probable that Caventou worked with a mixture 
of isomeric butylenes. 

To obtain an insight into the chemical structure of isocrotyl, the 
author endeavoured to obtain its alcohol; but neither potassium 
acetate nor water acted on it at a high temperature ; concentrated 
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sulphuric acid produced a resinous matter, and some acetone. By 
oxidizing the bromide as well as the ether with a solution of chromic 
acid, only acetic acid was formed. From the formation of this acid and 
of acetone, it appears very probable that the structure of isocrotyl is 


expressed by the formula— 
H;C ee H 
H,02C—CH, and not by HCD C—CH, 


The bromide treated with silver oxide, yielded silver bromide, metallic 
silver, and a soluble silver salt ; the latter has the composition of silver 
butyrate, or rather isobutyrate, as isobutyric acid, like isocrotyl, con- 
tains the radical C(CHs).. The formation of this salt is explained by 


the equation— 
C,H;Br + 2Ag.0 = C,H;AgO, + AgBr + Ag». 


Isocrotyl bromide, heated with solid caustic potash for some hours to 
100°, is completely decomposed, the products consisting of a small 
quantity of a gas burning with a slightly luminous flame, and the 
potassium salts of fatty acids, which appear to be a mixture of caproic, 
isobutyric, and acetic acids. 

The author concludes his paper with a description of some experi- 
ments which he made for the purpose of obtaining a propylene of defi- 
nite chemical structure, but all gave negative results, ~ 


On the Constitution of Diamylene. By W. v. SCHNEIDER.* 


Tue author divides the olefines in two groups. Mono-olenes are those 
which are derived from compounds having the general formula 
C,,H2, +1R (R representing a monad radical) by the abstraction of H R. 
From the researches of Erlenmeyer, Butlerow, and others, it appears 
that in the members of this group, two carbon-atoms are linked 
together by two units of combining capacity. 

The second group includes those olefines which are formed by 
polymerisation of members of the first group. Of the constitution of 
these polyolenes nothing is known, and the author therefore undertook 
an investigation of diamylene, in order to obtain evidence respecting this 
question. 

This hydrocarbon was prepared according to Erlenmeyer’s directions, 
by shaking together one volume of pure amylene with two volumes of 
a mixture consisting of two volumes of concentrated sulphuric acid 
and one volume of water, in stoppered cylinders which were immersed 


in ice-cold water. From the product thus obtained, which boiled at 


* Ann. Ch. Pharm., clvii, 185, 
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150°—170°, pure diamylene was isolated by fractional distillation. “ It 
boils at 150°—158° under a pressure of 721 mm., and has a specific 
gravity of 0°8416 at 0°, and 0°8248 at 20.° 

A solution of potassic dichromate in dilute sulphuric acid acts slowly 
on it in the cold, more quickly on heating; the products consisting— 
besides carbonic and acetic acids—of a neutral and of an acid oil, which 
were separated by means of caustic soda. 

The acid liquid is partially decomposed by distillation, and therefore 
does not exhibit a constant boiling point, but it volatilises with steam 
without decomposition. 

Amethenic acid, C;H,,O., as the author calls it, is isomeric with 
cenanthylic acid, from which it differs, however, by exhibiting only 
very feeble acid properties, its salts being decomposed even by carbonic 
acid. The potassium, ammonium, calcium, and magnesium salts are 
crystalline and readily soluble in water; the sodium, barium, strontium, 
and copper salts are amorphous gum-like masses, and also very soluble; 
the mercury, cadmium, zinc, lead and silver salts are white amorphous 
precipitates. 

By subjecting this acid to the further action of chromic acid solu- 
tion, it was completely oxidized to carbonic and acetic acids; besides 
these compounds, a small quantity of a crystalline acid was obtained, 
which was not succinic acid. 

When amethenic acid is boiled for several days with concentrated 
nitric acid, nitrous fumes are evolved, and it is converted into a reddish 
yellow oil, which appears to be a nitro-product. 

On heating amethenic acid with phosphorus pentachloride, hydro- 
chloric acid is evolved, and a colourless oily chloride is formed—a very 
unstable body, which soon turns brown, and evolves hydrochloric 
acid. 

The neutral oil which is formed in the oxidation of diamylene, was 
separated by fractional distillation into fractions boiling between 140°— 
210°, and a residue which decomposed on further heating. The chief frac- 
tion, which boils between 180°—190°, has the composition of diamylene 
owide, CHO. It is a light, mobile, colourless liquid, having a 
penetrating smell, resembling that of camphor. It easily reduces an 
ammoniacal silver solution, but does not combine with sodium bisul- 
phite. It is the first product of the action of chromic acid upon 
diamylene, and yields by further oxidation, carbonic, acetic, and 
amethenic acids. 

Phosphorus pentabromide does not act on the neutral oil in the cold; 
on heating, a quiet reaction sets in, hydrobromic acid and the com- 
pound C,)H,.Br being formed. Probably diamylene dibromide, C,pHaBre, 
was first formed, a compound which, as Bauer has shown, easily 
decomposes even at the ordinary temperature. From the results of 
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this investigation the author draws the following theoretical conclu- 
sions. 

Erlenmeyer has shown that amylene has the following constitu- 
tion :— 


H;0 
cH—cH=0Ht, 
H;C 
Now as diamylene combines as easily with bromine as amylene does, it 
might appear most probable that in the former body also, two atoms of 
carbon are linked together by two units of their combining capacities; 


and its constitution might be expressed by one of the two following 
formulse :— 


H,0 OH, 
(1) »cu—cH,—cH—=cH—cH,—cH¢ 
H,C CH;. 
H,0 
(2) »CH—CH,—CH,—CH,—CH—CH=CH, 
H.C bie, 


The author, however rejects this view, for the two following reasons :— 
(1.) If either of the above formule expressed the constitution of this 
hydrocarbon, two atoms of hydrogen would have to change places, and 
this appears improbable, as diamylene is so very easily formed in the 
cold. (2.) If the formula (1) is accepted, the constitution of amethenic 


acid would be 
H;C 
Non—c1 1,—Cl] {—CH—CH,OH. 
11,0 \y’ 


But this would represent an alcohol and not an acid. 
Assuming the second formula, we should have for amethenie acid 


HC 
CH—CH,—CH,—CH.— CO—OH. 
HC 


This formula, however, represents a strong acid, as it contains the 
group carboxyl, CO—OH, and moreover no acctic could be formed at 


the same time. 
The author therefore believes that one of the two following formule 


expresses the true constitution of diamylene : 


| 
| 
| 
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H;C CH; H,C CH; CH; CH; 
a 
(3) iia a (4) om r 
CH—--CH, CH———CH 


| | 
nl Vii, CH, CH). 


and the acid would then have one of two formuls 


OH H,C CH; 
| \ 

CH,—O—CH “ : H 

| | 

CH———_CH; CH—O—CH 

| | | 

CH CH,——CH; 

fs 
H.C OH. 


Both explain why this singular compound is so weak an acid, as both 
contain the group HC—O, or carboxyl, C=O, in which one hydrogen- 


OH OH 
atom replaces half an oxygen-atom. Whether the constitution of 
diamylene is expressed by 3 or 4, the author is at present unable to 
decide. , 


C. §. 


Purification of Benzene. By A. W. Hormann.* 


A saMPLe of light coal-oil which had partially crystallised during the 
cold of a severe winter, was examined by Dr. Hofmann, in the expec- 
tation of obtaining pure benzene from it. The liquid portion was 
allowed to drain from the crystals, and the latter then distilled. The 
liquid showed no constant boiling-point; a moderate quantity came 
over at 80°5°— 81°, more at 82° and 83°, nor had all passed over at 
88°. However, by using a Beart’s coffee-pot, as recommended by 
Mansfield, pure benzene was obtained. The cylinder of the piston 
apparatus used by Dr. Hofmann, was 40—50 cms. high by 8S—10 ems. 
wide. 


W. 4H. D. 


The Action of Sulphur on Benzene. By Fr. Scuuizz.t 


BENZENE in portions of 1 grm. was sealed up in thin glass tubes; each 
of these was placed, together with a quantity of sulphur, in the propor- 


* Deut. Chem. Ges. Ber., iv, 162, 
t Deut. Chem. Ges. Ber., iv, 33, 
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tion of 64 of the latter to 78 of the former, in a combustion-tube of 
100—200 c.c. capacity, which, after exhausting the air, was sealed ; 
thus charged it was placed in an iron tube and heated for two hours in 
a combustion furnace to a temperature of 400°—500°. Comparatively 
few tubes exploded, but it was in many cases evident from the appear- 
an¢e of the tubes after heating that the proper temperature had not 
been observed ; either imperfect action of the sulphur had taken place, 
or the tubes contained carbonaceous bye-products in quantity. From 
properly heated tubes much hydrogen sulphide escaped on opening; 
comparatively little unchanged sulphur remained, and but little carbo- 
naceous matter. The contents were extracted with alcohol, the solu- 
tion evaporated, the residue redissolved in alcohol and allowed to 
evaporate spontaneously. Long needles were thus obtained, together 
with yellow crystalline crusts, which exhibit both the smell of diphenyl 


and the disagreeable properties of sulphur compounds. 
H. E. A. 


On the Action of Potassium Cyanide on Bromonitrobenzene. 
By V. von RicuTER.* 


Tue author has acted upon the bromonitrobenzene obtained from dinitro- 
benzene through paranitraniline with potassium cyanide, and finds that, 
instead of the bromine being replaced, as was to be expected, cyanogen 
is substituted for the NO, group, and a product is obtained, which on 
heating with potash-solution, yields an acid (probably two are formed) 
containing bromine, but not the NO, group. 

The bromonitrobenzene was heated in sealed tubes with alcoholic solu- 
tion of potassium cyanide for some hours at 180°—200°. Much 
ammonia escaped on opening the tube, doubtless resulting from the 
decomposition of the potassium nitrite first formed by the excess of 
potassium cyanide ; in fact a direct experiment, in which potassium 
nitrite was heated with an alcoholic solution of potassium cyanide, 
to 200°, showed this to be the case, inasmuch as ammonia was formed 
in abundance. 

Carbonic anhydride and sodium were found to be entirely without 
action on parabromonitrobenzene dissolved in xylene at a temperature of 
140°. 

H. E. A. 


On Isobutylbenzene and Isobutylanisol. By J. Rinss.+ 
By adding sodium gradually to a mixture of brombenzene and 


* Deut. Chem. Ges. Ber., iv, 21. 
+ Zeitsch. f. Chem. [2], vii, 39, 
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isobutyl iodide, diluted with a large quantity of ether and surrounded 
by a mixture of ice and salt, a small quantity of isobutylbenzene, 
C.H;.CH2.CH(CH;)., was obtained. It is a colourless liquid, having 
a strong and pleasant smell; boils at 159°—161°, and has at 16° the 
sp. gr. 0°8577. Its bromine and nitro derivatives are only liquids, 
which cannot be distilled without decomposition ; the amido compound 
obtained from mononitro isobutylbenzene forms a hydrochlorate which 
does not crystallise; neither does it form a crystalline platinum double 
salt. By oxidising the hydrocarbon with potassium dichromate and 
sulphuric acid benzoic acid was formed, as was to be expected. The 
barium salt of the sulpho acid of isobutylbenzene crystallised in fine 
white scales; readily soluble in water and dilute alcohol, but sparingly 
in absolute alcohol and ether; the free acid forms transparent rhombo- 
hedral needles. 

Isobutylanisol, CiHy.O.CsH;, is easily obtained by heating an alco- 
holic solution of equivalent quantities of phenol, isobutylbromide, and 
caustic potash. 

It is a colourless liquid; which smells like anisol, boils at 198°, and 
has at 16° the specific gravity 0°9388. The barium salt of its sulpho 
acid could be obtained only as a white powder, by precipitating its 
aqueous solution with alcohol. By acting on the anisol with fuming 
nitric acid carbonization takes place, even if the liquid is kept quite 
cold. 

Para- and orthonitro-isobutyl-anisol were obtained by heating the 
dry potassium salts of the two isomeric nitrophenols with an excess of 
isobutyl bromide to 180°. The para-compound is a yellow oil having 
a strong but not unpleasant smell, and boiling at 275°—280° ; its specific 
gravity is 1,1361 at 20°. 

The ortho-compound is a dark brown oil, having a very peculiar and 
pleasant sweetish smell, which, on distillation, boils at 285°—290°, in 
which operation however, the greatest part is decomposed and a very 
unpleasant smell is given off. Its specific gravity is 11046 at 20°. 
Neither of these compounds solidifies at —20°, nor are they acted 
upon by aqueous or alcoholic solutions of caustic potash. 

By acting on them in alcoholic solation with tin and hydrochloric 
acid amido-compounds are formed. The para-compound forms a hydro- 
chloride which crystallised in white ramificated needles, which sublime 
at 100° in white dendritic-shaped flakes; the platinum double salt 
crystallises easily in brown-red prisms. The hydrochlorate of the 
ortho-compound forms an indistinctly crystalline mass, which is com- 
pletely decomposed on heating; its light yellow platinum salt is very 
soluble and does not crystallise well. The free amido-bases form white 
flaky precipitates; they decompose very soon. Both nitro anisols are 
converted by fuming nitric acid into one and the same dinitro anisol, 


VOL. XXIV, 5 


222 ABSTRACTS OF CHEMICAL PAPERS. 


a heavy brown odourless oil, which is easily decomposed by an alcoholic 


potash solution. 
C. 8. 


On the Formation of Aromatic Nitro-compounds in Alcoholic Solution. 
By Boury.* 


On heating one molecule of phenol with two to three molecules of 
nitric acid in a flask connected with a reversed condenser, dinotro- 
phenol is formed, which crystallises from water in yellow crystals, and 
melts at 105° (Laurent 104°) Besides this body there is also formed 
an oil, which appears to be a mixture of mono- and dinitrophenols. 

When equal molecules of nitric acid and anthracene are heated in 
alcoholic solution, the liquid assumes a red colour, and after some time 
red crystals of imononitro-anthracene, C\yH,NO2, separate out (about 
80 per cent. of the anthracene). This compound is insoluble in cold 
alcohol and benzene; from a hot alcoholic solution it crystallises in 
needles, grouped in stars. On heating it sublimes in needles, which 
have the greatest resemblance with sublimed alizarine. The formation 
of this compound in alcoholic solution is the more interesting, as by the 
direct action of nitric acid on anthracene the pure nitro-compounds are 
not formed. 

If nitro-anthracene is heated with zinc and a solution of caustic 
potash, the solution colours first red and afterwards yellow. On 
exhausting it with hot alcohol and mixing this solution with water and 
hydrochloric acid a body is precipitated, which is soluble in alcohol and 
benzol, and which on heating sublimes in colourless plates. 

Besides the mononitro-compound, there is also dinitio-anthracene 
formed, the quantity of which increases if more nitric acid is employed. 
It is tolerably soluble in hot alcohol and benzene, and sublimes in colour- 


less plates. 
C. 8. 


On a new class of Alcohols. By C. Grane. t 


Tue author has prepared the first member of a series which, inasmuch 
as it contains the COCH,(OH) complex, may at the same time be 
looked upon both as alcohol and as aldehyde or ketone. It is a question 
of considerable theoretical interest whether such compounds would 
most resemble in properties the alcohols or the acids. 

By acting upon boiling «acetylbenzene (acetophenone) C,.H;.COCH; 
with chlorine, and subsequent fractioning of the product, he obtained 
chloromethylbenzene, CeHs.COCH,CI, as a colourless compound, melting 


* Zeitschr. f. Chem. [2], vii, 45. 
+ Deut. Chem. Ges. Ber., iv, 34. 
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at 41°, and boiling at 246°: it is insoluble in water, readily soluble in 
alcohol and ether, and crystallises from dilute alcohol in plates. It has 
a penetrating smell, and powerfully irritates the eyes. Exposed to light, 
it rapidly turns green. On oxidation, it yields benzoic acid perfectly 
free from chlorine, which conclusively proves that the chlorine is con- 
tained in the methyl group. It is unchanged by boiling water, but on 
heating it with water in sealed tubes, hydrochloric acid is formed, and 
a solid body of very high boiling point. 

By the action of an alcoholic solution of potassium acetate, it is con- 
verted into the acetate of acetylbenzene-alcohol, CsH;.COCH,(OC,H;0), 
which melts at 44°, and boils at 270°. On cooling, or by crystallisation 
from alcohol, it is obtained in large rhombic plates, insoluble in water, 
readily soluble in alcohol and ether. It has a pleasant aromatic odour. 

Acetylbenzene-alcohol, CsH;.;COCH,(OH), may be obtained directly 
from the chloride by heating with a solution of sodium carbonate, or 
with plumbic hydrate and water, and from the acetate with alcoholic 
potash-solution: in both cases, however, mixed with considerable 
quantities of bye-products. In the impure state in which it has hitherto 
been obtained, it forms a pleasant-smelling body, insoluble in water. 


H. E. A. 


On some reactions of Stannic Triethide. By A. LADENBURG.* 


1. On the addition of a few drops of stannic triethide to an alcoholic 
solution of mereuric chloride, flocculent mercurous chloride is precipi- 
tated, which, on further addition of the stannic compound, is reducéd 
to mercury. Stannic tetrethide does not give this reaction. 

2. In the cold, ethyl iodide is without action on stannic triethide. 
Heated in a sealed tube to 220°, the bodies react on one another, and, 
on opening the tube, a gas escapes, which burns with a faintly luminous 
flame, the residue consisting of stannic iodotriethide : 


Sn.(C:H;), + 2C,;HsI = 2Sn(C,H;)3I + (C.H;)s. 


3. On gently warming a mixture of stannic triethide with chlor- 
acetic acid, lively reaction takes place, and much gas escapes, a mixture 
of carbonic anhydride and hydrocarbon. On distilling the residue, a 
body passes over at 220°, which solidifies immediately, and gives with 
aqueous ammonia, a precipitate insoluble in ether, alcohol, and water, 
but soluble in warm dilute hydrochloric acid, from which it crystallises 
in beautiful plates melting at 84°5°. These are pure stannic diethyl 
dichloride. No acid could be detected, and, therefore, the reaction 


takes place as follows :— 


* Deut. Chem. Ges. Ber., iv, 19. 
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Sn.(C,H;). + 2(CH.C1.CO,H) = 2Sn(C-.H;)2Cl + 2CO, + (CHs)2 
+ (C.H;)2. 

Stannic tetrethide is similarly acted upon. 

4. Chloracetic ether is decomposed by stannic triethide only on heat- 
ing in a sealed tube to 250°. On opening the tube, hydrocarbons 
escape and the residue contains considerable quantities of stannic 
triethylchloride. After heating the residue with potash, crystalline 
stannic triethyl-hydroxide separated out, but no succinic acid could 
be detected in the filtrate. 

Stannic tetrethide decomposes chloracetic ether at a temperature of 
300°, when stannic diethyl and triethylchloride are formed. 

From these and previous experiments of the author it follows, that 
the behaviour of stannic triethide is in many instances analogous to 
that of sodium, and that the two tin-atoms directly united are disunited 
with peculiar facility by the action of halogens. The converse, viz., 
the formation of a molecule containing two tin-atoms directly united 
from molecules containing but one a/iom of tin, he believes to be highly 
improbable, although such a reaction has been described by Frankland, 
who, by the decomposition of stannic diethyl-dimethide, obtained, 
together with methyl iodide, a liquid of a composition corresponding 
to the formula Sn(C,H;)2I, so that the reaction would be represented 
by the equation : 

2Sn(C,H;)2(CH;)2 + I, = Sn.(C2H;),I, + 4CH;,I. 


Against this, however, besides the before-quoted experiments, is the 
behaviour of stannic tetrethide with iodine, represented by the 
equations : 

Sn(C2H;)« + I, = Sn(C,H;)s31 + C.H;I. 
Sn(C.H;)s + I, = Sn(C.H;)ele -++ 2C.H;,I. 


Stannic tetramethide behaves similarly, and the assumption of the 
equivalence of ethyl and methyl groups in the tin compounds is there- 
fore legitimate. In that case, in Frankland’s experiments, as no ethyl- 
iodide was formed, first Sn(C.H;),CH;I, and then Sn(C,H;)2I, must 
have resulted. The supposition was therefore not inadmissible that 
Frankland’s product, of the purity of which no guarantee was obtained 
by distillation or otherwise, was a mixture of stannic diethyl-methyl- 
iodide and stannic diethyl-iodide. 

The author has therefore repeated Frankland’s experiments, but 
unsuccessfully; the product obtained showed no constant boiling-point, 
and the quantity prepared did not allow of satisfactory purification. 


Further experiments are promised. 
H. E. A. 
* Ann. Ch. Pharm., exi, 144. 
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On Stannic Phenyltriethide. By A. LADENBURG,.* 


A mixture of bromobenzene, stannic iodotriethide and pure dry ether, 
deposits, on standing for some days, considerable quantities of sodium 
iodide and bromide; these were removed by filtration, the ether dis- 
tilled off from the filtrate on the water-bath, and the residue rectified 
in an atmosphere of hydrogen. 

Stannic phenyltriethide, SnaCsH;(C.H;)3, thus obtained is a colourless 
liquid which distils unchanged at 254°, its vapour being partly oxidised 
in presence of air. It possesses a slight, not unpleasant odour, is readily 
soluble in absolute alcohol and ether, difficultly soluble in dilute alcohol, 
insoluble in water. Its sp. gr. at O° is 1:2639, and it refracts 
light somewhat strongly. It burns with a luminous, smoky flame, 
leaving metallic tin; an alcoholic solution of silver nitrate is imme- 
diately reduced by it. Iodine dissolves in it, the colour disappears, 
and heat is evolved, reaction taking place according to the equation: 


SnC,H;(C2H;)s + I, = Sn(C_H;)s31 + C.H;I. 


The products could not be separated by distillation, but readily after 
treatment with potash, whereby the Sn(C.H;);I is converted into the 
crystalline body, Sn(C.H;),0H, of very high boiling point, leaving the 
phenyl iodide unaltered, which was then distilled off. The latter was 
characterised by its smell, boiling point, specific gravity, and crystalline 
nitro-product ; the former, by its crystalline form and conversion into 
the horribly-smelling chloride, Sn(C,H;)3Cl, boiling at 205°—208°. 
Ethyliodide was not formed in this reaction. 

Stannic phenyltriethide and stannic chloride react on each other with 
considerable violence ; the former was added drop by drop to the latter, 
the mixture then heated to boiling and allowed to cool, when the whole 
solidified. The reaction is expressed by the equation: 


SnC,H;(C.H;)s + SnCl, — Sn(C.H;)2Cl, + Sn(C,H;)(C.Hs) Cle. 


Two methods were employed to isolate the products; fractional dis- 
tillation in an atmosphere of hydrogen, and fractional dissolution with 
dilute hydrochloric acid. The latter is preferable, although not entirely 
satisfactory. The stannic ethyl-phenyl dichloride, Sn(C,H;)(CsH;)Ch, 
remains as an oil, which slowly solidifies in the cold. Purified by 
recrystallisation from ether, and dried over sulphuric acid, it melts at 
45°, and is converted by ammonia into an oxide, insoluble in ether, 
alcohol and water, soluble in acids. The author is engaged in the 
preparation of compounds containing other radicals than phenyl, &c. 

H. E. A. 


# Deut. Chem. Ges. Ber., iv, 17. 
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A Lecture-experiment to illustrate the action of dilute Sulphuric Acid on 
Starch. By A. VoceE..* 


Atmost all the writing-papers now made contain so much starch that 
they are immediately coloured dark-blue by weak solution of iodine. 
When such paper is written upon with dilute sulphuric acid, and, after 
drying, gently warmed over a flame, care being taken to avoid brown- 
ing, the starch undergoes alteration. On dipping the paper thus 
prepared into solution of iodine, it is turned blue, the written characters 
however remaining white and becoming distinctly legible. As the 
colour of starch iodide gradually becomes paler and ultimately dis- 
appears altogether, the same sheet of paper may be used repeatedly, the 


blue colour being restored on dipping it into solution of iodine. 
J. R. 


On the Formation of Pyrocatechin from Cellulose and other Carbohydrates. 
By F. Hoprr-Seyver.t 


PETTENKOFER failed to obtain pyrocatechin by the dry distillation of 
straw and paper. The author has heated paper to 210° in a current 
of carbonic acid, and has also failed to obtain it. The paper very 
slowly becomes brown, and somewhat more brittle, and yields only a 
little water and traces of formic acid. But when Swedish filter paper 
is kept at 200° for 4 or 6 hours along with water in a sealed tube, it 
turns very brown, and the water becomes yellow and exhibits metallic 
looking spangles, and films of a brown colour, floating about. On 
opening the tube a good deal of carbonic acid escapes. The liquid 
yields by distillation a not inconsiderable quantity of formic acid, and 
by evaporation over sulphuric acid, a syrup in which pyrocatechin can 
be easily detected. After mixing it with water, it gives a copious 
precipitate with lead acetate, but even after complete precipitation, 
and the separation of the excess of lead by sulphuretted hydrogen, it 
still yields pyrocatechin when shaken up with ether. The quantity of 
crystals obtained by the author from the lead precipitate, both by 
extraction with ether and by sublimation, was too small to analyse, 
but its identity with pyrocatechin was shown by its behaviour with 
solvents, caustic soda, ferroso-ferric solutions, lead acetate, silver 
nitrate, etc. 

By the same treatment, starch, cane sugar, and milk sugar, also 
yield pyrocatechin, but in smaller quantity. 
E. D. 


* Deut. Chem. Ges. Ber., iv, 140. 
t+ Deut. Chem. Ges. Ber., iv, 15. 
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New Derivatives of Resorein. By P. WeseEtsxy.* 


THE action of nitrous acid on resorcin gives rise to a remarkable com- 
pound containing nitrogen, in the formation of which 3 mols. of resorcin 
and 1 mol. N,O; seem to take part. It is a crystalline garnet-red body, 
which gives a purple-red solution with alcohol, converted into a dark 
indigo-blue by alkalies. 

Both this compound and its products of decomposition are charac- 
terised by the beauty and variety of colour which they exhibit. 

Pyrogallic acid seems to furnish similar derivatives. 


H. E. A. 


On Oxypicric or Styphnic Acid. By J. SCHREDER.T 


THE author concludes from his researches, that oxypicric acid is 

identical with trinitroresorcin. Oxypicric acid is reduced by tin and 

hydrochloric acid, with formation of a crystalline compound, 
H 


OH 
C, OH 
xa + SnCl,. By treatment with sulphuretted hydrogen, 
NH:..HCl 
the hydrochloride can be obtained from this compound. Oxidising 
(H 
| OH 
ca OH 
agents convert the hydrochloride into Ce4 .y - 
anty a salt crystallising 
NH,.HCl. 


in magnificent blood-red needles, decomposible by ammonia, with 
formation of the triamine. 

Extract of sapan-wood (the best material for the preparation of 
oxypicric acid), yields resorcin by the action of melted potash. Besides 
resorcin, a crystalline acid is formed, which is precipitated by lead 
acetate solution; but its examination is not yet completed. 


W. iH. D. 


A new Process for Converting the Fatty Acids intu the Corresponding 
Alcohols. By ALEXANDER Saytzurv.t 


By the method described in this paper, the author has obtained large 
quantities of normal butylic alcohol, hitherto only obtained by Schéyen 


* Deut. Chem. Ges. Ber., iv, 32. t+ Deut. Chem. Ges. Ber., iv, 16. 
t J. pr. Chem. [2], iii, 76. 


228 ABSTRACTS OF CHEMICAL PAPERS. 


in such small quantity as to preclude its thorough examination. All 
the author’s attempts to directly convert acetic acid into ethyl alcohol 
by treating it with different deoxidizing substances, resulted in failure. 
He therefore turned his attention to acety] chloride, as the only derivative 
of acetic acid that can be readily prepared from it in large quantity, 
and that more easily undergoes chemical changes than the acid 
itself. . 

For the conversion of acetyl chloride into ethyl alcohol, a substance 
had to be chosen which in presence of sodium-amalgam evolved hydrogen 
without thereby decomposing the acetyl chloride. As such a substance 
the author employed glacial acetic acid, and by acting on a mixture of 
this substance and acetyl chloride with solid sodium-amalgam, he ob- 
tained ethyl alcohol in considerable quantity. 

The conversion of the mixture of acetyl chloride and avetic hydrate 
proceeds in this way :—The hydrogen generated by the action of the 
sodium amalgam on the acetic hydrate apparently changes the chlor- 
acetyl into aldehyde, which by the further action of hydrogen passes 
into alcohol ; a fresh quantity of acetyl chloride then converts this aleohol 
into acetic ether, which is the final product of the reaction. Along 
with this process another reaction occurs, whereby, at the expense of 
the acetyl chloride and the sodium acetate, acetic anhydride is formed, 
and this by the nascent hydrogen is also converted into alcoliol, which, as 
in the first case, is obtained as acetic ether. This is shown by treating 
a mixture of either propionyl chloride or butyryl chloride and acetic 
hydrate with sodium amalgam, when, besides the particular alcohol, 
ethyl alcohol is also obtained, which can only be formed from the 
mixed anhydrides generated by the reaction, since acetic acid cannot 
be directly changed into ethyl alcohol by deoxidising agents. Hence, 
in preparing propylic alcohol from propiony] chloride, propionic acid must 
be employed in place of acetic acid, in order to avoid having to separate 
the mixed alcohols afterwards; and, for the same reason, in preparing 
butylic alcohol from butyryl chloride, butyric acid must be used. 

Conversion of Acetyl Chloride into Ethyl Alcohol.—Solid sodium amal- 
gam, finely divided, and consisting of 100 parts mercury and 3 parts 
sodium, was placed in a flask fitted to the lower end of a condenser, and 
immersed in ice-water. To 14 molecules of the sodium a mixture of 
1 molecule of acetyl] chloride and 2 molecules of acetic hydrate was taken, 
and gradually poured upon the amalgam, keeping the flask constantly 
agitated, or stirring its contents briskly with a glass rod passing 
through the cork. After running in all the mixture, the flask was 
still kept in motion until its contents had become a solid mass, and the 
whole was then set aside till the nextday. Water was then added, and 
the mixture distilled until oily drops ceased to come over with the 
water. The distillate consisted of two layers, the upper of which had 
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a strong odour of acetic ether. This was decomposed by concentrated 
solution of potash, and an alcoholic fluid distilled off, which, after 
rectification and drying, proved to be ethyl alcohol; it was further 
identified by converting it into ethyl iodide. In this way 8 grms. of 
alcohol were obtained from 60 grms. of acetyl chloride, that is, about 50 
per cent. of the theoretical quantity, considering that only half the 
acetyl chloride is reduced to ethyl] alcohol. 

Conversion of Propionyl Chloride into Normal Propyl-alecohol_—The pro- 
pionic acid used boiled between 135° and 143°, and the propiony] chloride 
between 70° and 80°. They were treated exactly as the acetic acid and 
acetyl chloride in preparing acetic ether. The final product of the re- 
action had an agreeable ethereal odour, recalling that of acetic ether, and 
consisted principally of propyl propionate. To decompose it completely, 
it had to be sealed up with a concentrated solution of potash, and kept 
at 130°—140° for 7 or 8 hours. The contents of the tube were then 
distilled in a retort to dryness. On rectifying the product, one portion 
came over below 90°, and a second between 90° and 100°. On dis- 
solving some sodium in that which boiled below 90°, and redistilling, one 
portion boiling below 90° was again obtained, and another boiling above 
90°. That boiling below 90° was again treated with sodium, and dis- 
tilled with the same result, and so on repeatedly. All the portions 
boiling above 90° were added together, sodium dissolved in them, and 
the whole distilled, the portion boiling below 90° being separately col- 
lected, and that coming over between 94° and 99°. This was again 
treated with sodium and distilled, when the greater part came over 
between 95° and 97°. This was perfectly pure propyl alcohol. It is 
of agreeable alcoholic odour, and boils, under a pressure of 758°31 mm., 
at 96°; its sp. gr. is 0°823. Mixed and then heated with acid chromate 
of potassium and sulphuric acid, in a flask provided with a condenser, 
and afterwards distilled, it yielded an aqueous liquid containing pro- 
pionic acid (as was ascertained by examining the silver salt obtained 
from it), and an oily product which dissolved entirely in bisulphite of 
sodium, though from this solution no crystals could be obtained. 
This solution, decomposed by potash, again yielded oily drops, which 
had the smell of aldehyde, reduced silver oxide with formation of a 
metallic mirror, at the same time forming a silver salt, which proved 
on analysis to be silver propionate. It may, therefore, be safely con- 
cluded that this oily body was propionic aldehyde. 

Conversion of Butyryl Chloride into Normal Butyl-alcohol_—The butyric 
acid employed boiled between 157° and 165°. Butyryl chloride was pre- 
pared from this by heating it in a water-bath with phosphorus tri- 
chloride, in a flask attached to an inverted condenser, until hydrochloric 
acid ceased to be evolved. The butyryl chloride was distilled off from 
the phosphorous acid, and subjected to fractional distillation. In this 
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way 100 grms. of butyric acid yielded about 100 grms. of perfectly 
pure butyryl chloride. The treatment of this compound and butyric 
acid with sodium amalgam was just the same as that of chloracetyl and 
acetic acid. But the mixture of the butyryl chloride with the butyric 
acid must be made in the cold, and immediately before it is wanted, 
as otherwise a reaction sets in, with development of much hydro- 
chloric acid. To avoid the breaking of the flask in comminuting the 
lumps of amalgam which form during the reaction, an iron apparatus 
was afterwards employed. The distillate has an agreeable ethereal 
odour, and consists principally of butyl butyrate. It was decomposed 
by caustic potash in a sealed tube heated to 150° for 10 hours; the 
contents of the tube were distilled to dryness; potash was added to the 
distillate; and the upper oily layer was separated, dried by fused 
potash, and rectified. The distillate was repeatedly treated with 
sodium, and fractionated in the same way as in preparing propyl 
alcohol. Analyses of the product boiling between 115° and 116° gave 
results agreeing very well with the formula for butyl alcohol. It was 
oxidized by acid chromate of potassium and sulphuric acid, and an oily 
body, proved to be butyric aldehyde in the same way as in the case of 
propyl aldehyde, was obtained, together with an aqueous solution of an 
acid. This acid was shown to be butyric acid, by preparing and 
analysing its silver and calcium salts. There could, therefore, be no 
doubt that the alcohol yielding it was actually the primary, normal 
butyl alcohol. 

Normal butyl alcohol is a colourless liquid, having an odour some- 
thing like amyl alcohol, but weaker and pleasanter, boiling at 115°— 
116° under a pressure of 758°31 mm., of sp. gr. 0°826, slightly soluble 
in water, miscible with alcohol and ether in all proportions, and yield- 
ing with sodium a crystalline alcoholate. 

Butyl iodide was prepared from this normal butyl alcohol and 
analysed. Itis a heavy liquid'boiling at 130°, and having an odour 
resembling that of ethyl iodide. The iodides isomeric with this have, 
as is well known, the property of breaking up with tolerable facility 
into hydriodic acid and butylene when treated with alcoholic potash. 
The iodide of the normal alcohol gives under these circumstances, and 
that with difficulty, only a minute quantity of butylene, but, on the 
other hand, tends to undergo a double decomposition, as will be shown 


in another paper. 
E. D. 


On the Compounds of Sodium Acetate with Water. By Emit 
ZETTNOW.* 
Wuen crystallised sodium acetate is heated, it melts at about 77° to 
_* Pogg. Ann., exlii, 306. 
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78°, and begins to boil at 120°, after some minutes the boiling point 
rises to 123°; the flask containing the solution is closed with a plug of 
cotton wool whilst the liquid is boiling; when nearly cold crystallisa- 
tion takes place with a considerable rise of temperature, the flask is 
tilted to drain the thick mother liquors from the soft mass of crystals, 
and allowed to stand for some hours; on removing the cotton-wool 
plug the mother liquors form a solid crystalline mass. Some of the 
first formed crystals, which had drained quite free from the mother 
liquors, were found to have the composition 2C,H,;NaO, + 5H,0. 
These crystals were exposed to a temperature of 125°—126°, when 
they almost entirely melted; on cooling a crop of crystals was obtained, 
and when separated from the mother liquors gave numbers agreeing 
with the formula C.H,;NaO. + H.O. Sodium acetate, when melted and 
allowed to boil for a few seconds, formed crystals on cooling, which on 
analysis pointed to the possible existence of a compound of the formula 
4C,H;NaO, + 9H,0. Some analyses of crystals obtained from a 
second melting as described above, agree with the formula 4C,H;,NaO, 
+ 5H,0, which may also be a definite compound. A. F. 


On the Brominated Derivatives of Acetic Anhydride. By H. Gau.* 


Aut the attempts hitherto made to obtain the bromine and chlorine 
derivatives directly from the anhydrides of organic acids have been 
fruitless, bromine and acetic anhydride, for example, merely yielding a 
mixture of acetyl bromide and monobromacetic acid— 


C,H,0; + 2Br — C.H,OBr + C.H;BrO..+ 


The production of these derivatives was of especial interest, as 
amongst them it was to be hoped that the monobrominated derivative 
would be found, and thus the equivalent of the anhydride definitely 
fixed. 

The general method given by Gerhardt for the preparation of an 
anhydride, consists in acting on the potassium or sodium salt of the 
acid with the chloride of the corresponding acid radical; if now for 
this chloride we substitute a chloride in which the hydrogen of the 
acid radical is already replaced by chlorine, an anhydride should be 
obtained in which one or more atoms of hydrogen are replaced by a 
corresponding number of chlorine atoms. 

Owing to the difficulty of preparing such chlorine derivates of acetyl 
chloride, the author, in his experiments, employed monobromacetyl 
bromide (C,H,BrO,Br), which, when added to fused and finely 
powdered sodium acetate, evolved considerable heat; the mixture was 


* Compt. Rend., lxxi, 272; Ann. Ch. Pharm., clvii, 369. 
+ Ann. Ch. Pharm., exxii, 374, and exxv, 128. 
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submitted to distillation. When the liquid thus obtained was rectified, 
it began to boil at 137°, the temperature gradually rising to 245°, 
where it remained constant; the product boiling at 245° was analysed, 
and found to be dibrominated acetic anhydride, C,H,Br,0;. The portion 
between 137° and 245° was principally acetic anhydride. 
It is probable that the reaction takes place in the following 
manner :— 
“~"? O + eae _ C.H;0 
Na Br{f ~ C.H,BrO 


the action of the monobromacetyl bromide on the sodium salt first 
producing the monobrominated acetic anhydride, which under the 
influence of heat, splits up into acetic anhydride and dibrominated acetic 
anhydride, thus :— 


‘ C H,0 sa C,H. O C H. BrO 
® on'B:0 © = ©,H,0 } 0 + ©.H,BrO \ 6. 


The new substance does not solidify at 0°. When poured into water 
it sinks to the bottom, and gradually dissolves, forming monobrom- 
acetic acid, which may also be obtained in the crystalline state by 
exposing’the dibrominated anhydride to moist air. The new anhy- 
dride dissolves in alcohol, with evolution of heat and formation of 
ethyl monobromacetate. 


ho + Nabr, 


C. E. G. 


Contributions to the History of Trichloracetic Acid and Trichlorocrotonic 
Acid. By W. E. Jupson.* 


Ca.vRAL dissolves in fuming nitric acid without any reaction taking 
place; after standing for 24 hours however it is completely oxidised to 
trichloracetic acid; if the mixture is heated the oxidation is finished in 
a few moments. Trichloracetic acid boils at 195°; its lead salt, 
Pb(C,C1,0.). + H.O crystallises in large rhombic prisms ; it is readily 
soluble in water, less so in alcohol, and only sparingly in ether. 

The copper salt, Cu(C,Cl;0.)2+6H,O forms fine crystals, resembling 
copper sulphate. In preparing it, an excess of copper carbonate must be 
avoided, or else the acid will be decomposed, chloroform being formed. 
Trichloracetanilide, CsH;.C,Cl,0.HN, was obtained by gradually mixing 
etheral solutions of trichloracetyl chloride and aniline; it is insoluble in 
cold water and only very sparingly in boiling, but easily in alcohol and 
ether ; it crystallises in silvery scales which melt at 82°. Trichloraceto- 
luidide, which was prepared by an analogous process from toluidine, 
crystallises in fine six-sided prisms, which are often an inch long and 
melt at 102°. 

* Zeitsch. f. Chem. [2], vii, 40. 
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Isobutyl trichloracetate, CsH,0.C.C1;0, is obtained by heating a mix- 
ture of 2 mol. of isobutyl alcohol, 2 mol. of trichloracetic acid, and 
1 mol. of sulphuric acid; it is a colourless, heavy liquid, boiling at 
187°—189°, and having a pleasant smell. 

Trichlorocrotonic acid, ChH;C];02, was prepared by oxidising crotonic 
chloral with nitric acid. It crystallises in colourless, radiate needles, 
melting at 44° and boiling at 236°—238°; it is very caustic, destroying 
the skin. It takes up 33 per cent. of water, and, on the other hand, 
25 parts of water dissolve one part of the acid. 

By acting upon it with zinc and hydrochloric acid, chlorine is replaced 
by hydrogen ; all the products thus obtained crystallise well: best of 
all monochlorocrotonic acid, which melts at 95°. 

Potassium trichlorocrotonate, CxH,KC1;02, is obtained by adding potas- 
sium carbonate slowly and in small quantities to the not too concen- 
trated acid; it crystallises in prisms and is very hygroscopic. Ammonium 
trichlorocrotonate, CsH.(NH,)C1,02, crystallises from alcohol in colour- 
less scales. Lead trichlorocrotonate, (CsH,C1,0,)2Pb+ 2H,0, was prepared 
by shaking an ethereal solation of the acid with lead carbonate. On 
evaporating the solution the salt crystallised in needles arranged in tuft- 
like groups; it is not soluble in cold water and sparingly in boiling 
water. Silver trichlorocrotonate, C;H,AgCl;0,, was obtained by mixing 
moist silver oxide with a dilute solution of the acid, and adding silver 
nitrate and ammonia to the filtrate, until it showed a slight alkaline 
reaction; the salt was thus obtained as a crystalline precipitate, which 
was dried in vacuo. The ethylic ether, CsH,Cl;,02C.H;, is formed by 
heating equal molecules of the acid and ethyl alcohol in sealed tubes 
for some hours to 100°. It is a colourless, heavy liquid, which boils 
at 212° and possesses an aromatic smell. 

Trichlovocrotonyl chloride, C,H,Cl,0Cl, a heavy liquid, boiling at 
162°—166°, was prepared by heating the acid with phosphoric chlo- 
ride to 120°. Water acts on it only slowly, but by alcohol it is 
instantaneously decomposed, ethylic trichlorocrotonate being formed. 

Trichlorocrotonamide, CyH,ClONH2, is easily formed by pouring 
aqueous ammonia over the chloride. It is sparingly soluble in cold, 
more readily in boiling water, and crystallises from alcohol and ether 
in silvery scales, which melt at 96°. 

When silver trichlorocrotonate is heated with water in a flask con- 
nected with a reversed condenser, a brisk evolution of carbonic acid 
takes place, and silver chloride and dichlorallylene, C;H,Cl,, are formed. 
The latter is a heavy oil which has a penetrating smell; it boils at 78° 
and combines readily with bromine. The same compound is obtained 
by acting on crotonic chloral with caustic baryta— 


C,H;C1;0 + H,O a C;H.Cl. + HCl + CH.O. 


or by heating trichlorocrotonic acid with diluted alkalis — 
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C,H;Cl,0, = C;H.Cl, + HCl + CO. 


If the aqueous solution of the acid is acted upon by an excess of 
silver oxide or alkali, the yield of dichlorallylene is very small, as it is 
further acted upon. 

By heating a mixture of 50 grms. of crotonic chloral with 70 grms. 
of phosphoric pentachloride for some time to 110°—120° a liquid is 
formed which boils between 130°—210°, from which, by fractional dis- 
tillation, tetrachlorocrotonylene, CyH2Cl,, could be isolated. This 
compound, which boils ait 200°, combines with bromine. 

C. S. 


On some Derivatives of Propionic Acid. By Fausto Sestin1.* 


Propionamide, C;H;0.NH:, is best prepared by mixing ethyl propio- 
nate with 5—6 times its volume of strong ammonia, leaving the liquid 
to stand for 3—4 days, and shaking the mixture from time to time. 
The liquid is first concentrated on the water-bath, and then evaporated 
over sulphuric acid to the consistence of a syrup, which is exhausted 
with ether, the solution evaporated, and the residue recrystallised from 
ether or chloroform. It is colourless, readily soluble in cold alcohol and 
ether, from which it crystallises in radiate crystalline masses, or in 
prisms grouped in fascicles; from chloroform it crystallises in pearly 
scales. It melts at 75°—76°, and solidifies again at 50°; at a higher 
temperature it sublimes. 

Propionamide hydrochloride, (C;H;ONH_2),C1H, is obtained by pass- 
ing hydrochloric acid gas into an ethereal solution of the amide; 
the liquid separates into two layers, the lower of which contains the 
new compound, which is isolated by washing several times with ether 
and evaporating over sulphuric acid. It crystallises in needles which 
are very sparingly soluble in ether; it is deliquescent, readily soluble 
in water and alcohol, and has an acid reaction. 

Mercury-propionamide, (C;H;0.NH).Hg, is obtained in large colour- 
less quadratic plates by heating an aqueous solution of the amide 
with mercuric oxide to 50°, and leaving the solution to evaporate 
slowly; it is sparingly soluble in cold, but readily in boiling water. 

Propionanilide, C;H;0.NH.C.H;, was obtained by adding drop by 
drop 3 parts of propionyl chloride to 10 parts of well cooled aniline. 
It erystallises from water in small micaceous plates, which melt at 92° ; 
at a higher temperature it sublimes partially. By boiling it with acids 
or alkalis, it is decomposed into propionic acid and aniline. 

Neutral ammonium propionate, C;sH;0.ONH,, forms very fine long 
prisms. It is very deliquescent, and readily soluble in water and 
aicohol, but insoluble in ether. If a concentrated solution is allowed 


* Cemento iv, 21; Zeitschr. f. Chem. [2] vii, 34. 
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to stand in a bell-jar over sulphuric acid, an acid salt, C;H;0.ONH, + 
C3;H,O:2, crystallises in small quadratic plates. When the neutral salt 
is distilled ammonia escapes, and between 130°—150° the acid salt 
comes over, crystallising in hexagonal plates, which melt at 45°. 

The best method of preparing propionic ether is, according to the 
author, to distil a mixture of 24 parts of alcohol (containing 95 per 
cent.), 18 parts of propionic acid, and 4 parts of sulphuric acid. 

C. 8. 


On B-Iodopropionic Acid. By Wisiicenus.* 


From the results of former experiments the author came to the con- 
clusion that the acid described by Beilstein as hydrasrylic acid, CjzH2On1, 
does not exist.t He has, therefore, carefully repeated Berlstein’s 
experiments, and finds that the principal product consists of 8-oxypro- 
ptonic acids, C3;H,Os, the sodium salt of which was obtained in a pure 
state by crystallising it from hot absolute alcohol; this acid, which is 
not identical with paralactic acid, splits up by distillation in water 
and acrylic acid. 

Besides this body, he obtained three other acids, the sodium salts of 
which are nearly insoluble in alcohol, and the separation of which is 
very difficult. That which is most soluble in dilute alcohol is sodium 
acrylate, and that which is quite insoluble in alcohol, but very soluble 
in water, and deliquescent, has the composition C,H,Na,0;; it gives 
with the solutions of salts of Ca, Ba, Zn, Fe, Cu, Pb, Aq, amorphous 
precipitates. This bibasic acid is isomeric with adipimaliec and is pro- 
bably paradipimalie acid. 

The third acid, which the author calls dihydracrylic acid, is also 
isomeric with adipimalic acid; its sodium salt is less soluble than 
sodium acrylate, and not deliquescent ; it is not precipitated by calcium 
and barium salts; with lead salts it gives a precipitate soluble in an 
excess of the precipitant. 

When acrylic, 8-oxypropionic, and dihydracrylic acid are heated to 
120° with concentrated hydroiodic acid, they are reconverted into 6- 
iodopropionic acid, but paradipimalic acid is not. 

These four acids are formed according to the following equations :— 
(1) C3H;IO, + AgOH = AglI + C3;H;(OH)O:;, 8-oxypropionie acid. 

(2) ©,;H;IO, + AgOH = AgI + H,O + C;H,Ox, acrylic acid. 
(3) 2(C3;H;10,) + 2AgOH = 2AgI + H;O + (C3H;0,),0, dihydracrylic acid. 
(4) 2(C3H;I0,) + 2AgOH = 2AgI + HO + CgHy(OH)O,, paradipimalic acid. 


Socoloff, who also has investigated 8-oxypropionic acid, regards this 


* Zeitschr. f. Chem. [2], vii, 44. 
+ Beilstein obtained this acid by treating a solution of B-idioproponie acid with 
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body as the aldehyde of glyceric acid, because its calcium salt gives a 
precipitate with calcium bisulphite, but the author has found that this 
precipitate is nothing but normal calcium sulphite, and is also obtained 
by mixing solutions of calcium acetate and calcium bisulphite, acetic 
acid being set free. 

Zine B-oxypropionate forms beautiful crystals (C;H;0;).Zn + 4H,0 ; 
it is very soluble in water, and melts below 60° in its water of crystal- 
lisation ; if by stronger heating a part of this water is expelled, the 
residue does not crystallise on cooling, but remains asa syrup. This 
is the reason why neither the author in his former experiments, nor 
Wichelhaus and von Richter succeeded to crystallise this salt; they 
always evaporated this solution too far down. 

When sodium 8-oxypropionate is heated water is given off, and a 
mixture of sodium salts is formed, which dissolves in water, with 
evolution of much heat. The solution contains the sodium salts of 
acrylic, dihydracrylic, and paradipimalic acids, which probably have 
been formed according to the following equations :— 


(1) C;H,O; = C,H,O, + H.O. 
(a) C;H,0, — C;H,0. + H.O. 


Paracrylic 
(2) acid. 
(b) 2(C;H;0.2) $+ H.0 = (C3H;0-)20. 


Dihydracylic 
acid. 


(a) 2(C3H,O; = C,H,O, + 2H,0. 
Analogue of 
(3) pyrocitric acid ? 
(b) C,H.O, + HO = C.H,(OH)Q,. 
Paradipimalic acid. 


C. S. 


On the History of the Theory of the Constitution of Diglycollic, Digly- 
collamic, and Triglycollamic Acids. By W. HE1nTz.* © 


In the Journ. fiir prakt. Chem. [2] ii, 386, Kolbe has given up his former 
view of the constitution of these acids, discovered by the author, and 
adopted another, which he evidently regards as new, but which in 
reality is exactly the same as that held by the author from the first. 
The author’s view is that in glycollic acid an atom of aciglycollyl 
(C,H;0,) and an atom of hydrogen are united by an atom of oxygen, 
and that in diglycollic acid two atoms of aciglycollyl are bound together 
by an atom of oxygen. Kolbe, too, holds that in diglycollic acid an 


* J. pr. Chem. [2], iii, 69. 
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atom of oxygen binds together two similar complex atoms, but he 
calls these “substituted methyl-atoms,”’ and regards them as being 
each the residue that remains when acetic acid loses an atom of the 
hydrogen of its methyl. All the views, however, advanced by the 
author on the subject show that he has always understood by acigly- 
collyl the residue which remains after the removal from glycollic acid 
of the hydroxy] attached to that carbon which is in direct combination 
with hydrogen. For, acetic acid being regarded as aciglycollyl satu- 
rated with hydrogen, monochloracetic acid as aciglycollyl saturated 
with chlorine, and glycollic acid as aciglycolly] saturated with hydroxy], 
aciglycollyl may clearly be defined as acetic acid minus one atom of 
the hydrogen of its methyl. 

There is the same absence of any difference between Kolbe’s and the 
author’s views respecting di- and tri-glycollamic acids. Passages in 
the author’s papers show plainly that he has held the nitrogen in these 
acids to be that which binds together the two or the three acetic acid 
residues. 


EK. D. 


Remarks on the Preceding Communication, By H. Koupe.* 


Hernvz has endeavoured to show that the author’s view of the chemical 
constitution of diglycollic acid is exactly the same as his own. So far 
from agreeing with Heintz that in glycollic acid there is an atom of 
hydrogen united by an atom of oxygen to the univalent radical acigly- 
collyl (consisting of methylene and carboxyl), the author admits the 
presence of aciglycollyl neither in glycollic acid nor in acetic and 
diglycollic acids. Acetic acid contains methyl as a proximate consti- 
tuent, and not methylene plus hydrogen. So, likewise, is methyl present 
in monochloracetic acid, glycollic acid, glycocoll, &c.; only in these an 
atom of hydrogen is replaced by an atom of chlorine, of hydroxyl, and 
of amidogen respectively. Then, as regards diglycollic acid, although, 
as Heintz correctly remarks, the author considers that in diglycollic 
acid an atom of oxygen unites two similar atomic groups, it does not 
at all follow from this that these groups are aciglycollyl, the presence of 
which in diglycollic acid, any more than in glycollic acid, the author 
does not admit. In diglycollic acid an atom of the hydrogen of the 
methyl of acetic acid is replaced by a half-atom of oxygen, and, as 
bivalent oxygen is indivisible, this hydrogen is replaced by it in two 
molecules of acetic acid. In this sense it is that the author regards 
diglycollic acid as substituted diacetic acid. 

The very material difference between the author’s view of the con- 
stitution of diglycollic acid and the aciglycollyl theory is shown by the 


* J. pr. Chem [2], iii, 73. 
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consideration that, in accordance with the latter, dichloracetic acid 
must be formed by the addition of two atoms of chlorine to a radical, 
which evidently cannot be aciglycollyl, and which must be regarded as 
a new bivalent radical; and that trichloracetic acid must be formed by 
the addition of three atoms of chlorine to another new radical, which 
is trivalent. 

Lastly, in order to show that the two theories as to the constitution 
of di- and tri-glycollamic acids are widely different, it will suffice to 
point out, for comparison with the author’s published views, that Heintz 
admits in these bodies, also, the presence of the radical aciglycollyl in 
the place of the hydrogen-atoms of ammonia, regarding diglycollamic 
acid as a secondary organic ammonia, and triglycollamic acid as a 
tertiary one. 

Further observations on this subject have been published by Heintz 


(J, pi. Chem. [2], iii, 120); also by A. Claus (hid, 123). 
KF. D. 


On Amidobenzoic Acid and Carbon Bisulphide. By V. Mrrz and 
W. WeitH.* 


On acting upon amidobenzoic acid with carbon bisulphide in alcoholic 
solution, sulphuretied hydrogen is evolved, and dicarboryl-sulphocarbani- 
lide (CO.OHC;HiNH).CS separates in slender white needles, which are 
nearly insoluble in alcohol, ether, benzol, &c., but readily soluble in 
alkalies and alkaline carbonates. On heating it with water and barium 
carbonate, the salt, C,;HipBaN.SO,, is obtained in granular crystals. 
The sulphocarbanilide melts only above 300°, with evolution of large 
quantities of sulphuretted hydrogen ; the sulphur in this compound is so 
loosely combined that it is taken out by several oxides at the common 


temperature. 


C. 8. 


On Naphthyl-Purpuric Acid. By BH. vy. SOMMARUGA.T 

In a preliminary note, published some time ago, Hlasiwetz stated, that 
by acting upon dinitronaphthol with potassium cyanide, a blue body 
resembling indigo is formed, besides naphthyl-purpuric acid. The 
author has continued this investigation, and finds that this blue com- 
pound is obtained only when the reaction takes place in an aqueous 
solution, but if dinitronaphthol is acted upon by the cyanide in an 
alcoholic solution, naphthyl-purpuric acid alone is formed. 

The naphthyl-purpurates have a golden-brown colour, with green 
metallic lustre; the potassium salt, from which the others were pre- 
pared, is crystalline. The formula of the free acid, which, however, 

* Zeitscur. f. Chem. [21, vii, 45. 
+ Deut. Chem. Ges. Ber., iv, 94, 
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cannot be isolated, is C,H,;N;0,; it is formed according to the 
equation— 
C\H«(NO.),0 + 2HCN + H,0 = Cu H,N;0, + CO, + NH. 

By a similar reaction, Pfaundler and Oppenheim converted dinitro- 
phenol into meta-purpuric acid, which has the composition C;H;N;0,, 
and not, as those chemists state, CsH.N,O,. 

The two other known purpuric acids, viz., phenyl- and cresyl- 
purpuric acids, are obtained from the trinitro compounds thus: 


C.H,(NO,),0 + 3HCN + H,O = 0.H;N,O, + CO, + NBs, 


Trinitrophenol. Phenyl-purpuric 
acid. 
C,H;(NO,);,0 “fF 3HCN + H.O = C,H,N;0, + Co, + HN. 
Trinitrocresol. Cresyl-purpuric 
acid. 


It therefore appears that for each NO, one Cy takes part in the reaction, 
and the author therefore tried to obtain similar compounds from the 
two isomeric nitro-phenols, but found that potassium cyanide has no 
action on monitro-compounds. 

By oxidising the naphthyl-purpurates with nitric acid, a mixture of 
mono- and dinitro-naphthol is obtained, and on fusing them with 
caustic potash, hemimellitic, phthalic, and benzoic acids are formed. 

The indigo-blue compound, which the author calls indophan, is also a 
product of decomposition of naphthyl-purpuric acid, and is formed when 
an alkaline solution of an isopurpurate is boiled for a long time. The 

est method to obtain it in larger quantities is to boil in a large flask 
2 litres of water with 30 grammes of dinitronaphthol and sufficient 
ammonia to dissolve it, and add a concentrated hot solution of 45 
grammes of potassium cyanide. After ten minutes, when the reaction 
is completed, the contents of the flask are thrown on a filter and 
washed with boiling water, until it runs through colourless. The inso- 
luble residue, a mixture of indophan and its potassium compound, is 
decomposed with hot dilute hydrochloric acid, and well washed. 

Pure indophan is a violet powder, with green metallic lustre; its 
potassium and sodium compounds, which are vbtained by heating it 
with a diluted solution of the caustic alkalis, are dark blue powders 
with a copper-red metallic lustre. Indophan is insoluble in water, alco- 
hol, ether, benzene, and carbon bisulphide. It is soluble in strong sul- 
phuric acid and in hot glacial acetic acid, with a purple colour. It cannot 
be sublimed ; lime and ferrous sulphate do not act on it, but it is easily 
acted upon by nitric acid and an alcoholic solution of caustic potash ; the 
products thus formed the author has not studied. Fused with caustic 
potash it yields the same products as naphthyl-purpuric acid. Its com- 
position is OH ,)N,O,, and it is formed according to the equation— 

2C,H,N;0O, — 2NO — 2H,0 = CxH N40. 
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The potassium compound is Cy2H,»KN,O,, and the sodium salt 
Cx2H,NaN,Q,. 5 
C. §S. 


On Cumidie Acid. By P. Jannascu.* 


By oxidising durene, C;H.(CHs),, with diluted nitric acid, the author 
obtained—besides the monobasic cumylic acid previously described— 
an acid which does not volatilise with aqueous vapour. This non- 
volatile acid he calls cumidice acid, CyHO4; it is homologous with 
terephthalic, phthalic, isophthalic, uvitic, and xylidic acids. 

Cumidic acid is nearly insoluble in cold and in boiling water; scarcely 
in ether and benzene, but more readily in boiling alcohol. If to this 
solution benzene is added, the acid crystallises slowly in long transparent 
prisms. At a very high temperature it sublimes, without previously 
melting, and condenses in small shining transparent plates. 

Calcium cumidate, CaCiHs,0, + 2H.O. crystallises in small, very 
shining, transparent, and very compact prisms. Barium cumidate, 
BaC,H,O, + 2H,0, crystallises in rhombic plates, which have a fine 


pearly lustre. 
C. 8. 


On Chlorophenolsulphonic Acids. By T. Petersen and R. Barnr- 
PREDARL.F 


It has been shown by Kekulé, that by the action of concentrated 
sulphuric acid on phenol, two isomeric sulpho-acids are simultaneously 
formed ; the investigation of the authors proves that, similarly, mono- 
chloro-phenol, C;H,C1OH, when acted_ on by sulphuric acid, gives rise 
to at least two isomeric chlorophenol-sulphonic acids. The chlorophenol 
was prepared as follows :—3lbs. of crystallised phenol, mixed with 
sufficient water to prevent solidification, were subjected to the action 
of a current of dry chlorine, the mass being carefully cooled to 0° C., as 
it was found possible, by this means, to prevent the formation of higher 
chlorinated products in quantity. The flask was tared and weighed 
from time to time, the operation being stopped when the calculated 
increase of weight had taken place. The dark red liquid product was 
washed with water and a little dilute potash, dried over calcium chlo- 
ride, distilled, again dried over cupric sulphate, as it was found to 
retain water with great obstinacy, filtered through gun-cotton, and 
fractioned. Finally, after repeated fractioning, the greater portion was 
obtained as a liquid boiling constantly between 215°—220°. ‘This, on 
standing at 0°, solidified almost entirely, and after allowing the still 
liquid portion to drain away, the pure chloropheno] was obtained in the 


* Zeitschr. f. Chem. [2], vii, 33. + Ann. Ch. Pharm., clvii, 121. 
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form of transparent colourless needles, which melt at 41°, and boil 
constantly at 218°. It has a pungent, extremely disagreeable odour ; 
is very deliquescent ; possesses still higher corrosive properties than 
phenol; is scarcely soluble in water, bat readily in alcohol, benzol, 
carbon bisulphide, chloroform, and the caustic alkalies. 

The body thus obtained is identical with Dubois’ chlorophenol,* the 
product of the action of sulphuryl chloride, SO,Cl,, on phenol ; he also 
prepared it by the action of chlorine on phenol.f It is further identical 
with Schmitt and Cook’st chlorophenol obtained by the dry distillation 
of the platinochloride of orthodiazophenol; and as amidophenol from 
orthonitrophenol was found by Korner to yield hydroquinone on oxida- 
tion, it is no doubt orthomenochlorophenol. 

By fusion with caustic potash it is converted into hydroquinone, 
traces of resorcin being formed at the same time, which are probably 
due to the presence of isomeric bodies in the chlorophenol. 

In the preparation of the sulpho-acids the following precautions 
were observed :—an equivalent quantity of fuming sulphuric acid, 
sp. gr., 1:90 was added little by little to the chlorophenol, and the 
whole well shaken, the temperature rose to 75°; after standing 48 hours 
the product had solidified to a white crystalline mass, which was dis- 
solved in water, and the excess of chlorophenol filtered off. Sufficient 
barium carbonate was now added to remove the excess of sulphuric 
acid, and the liquid was then neutralised by potassium carbonate, 
filtered, and concentrated. After standing 24 hours a potassium salt of 
the composition C;H,C1SO,K crystallised{out in starlike groups of prisms. 
After further concentration a crop of flat, pointed crystals of the com- 
position C;H,CISO,K + 2 aq. was obtained, and the mother-liquor now 
contained only small quantities of very easily soluble salts. In a second 
experiment the mixture of acid and chlorophenol was heated for a day 
on the water-bath ; in this case xno chlorophenol separated on the addition 
of water, the second salt, described above, only was obtained; and the 
mother-liquor contained but very small quantities of easily soluble 
salts. 

When chlorophenol is heated with sulphuric acid to a higher tem- 
perature, evolution of gas and carbonisation takes place, and when an 
excess of acid is employed, the residue contains d/sulpho-acids. 

The above two salts manifestly correspond with those of Kekulé’s 
para- and meta-phenolsulphonic acids; he obtained the meta-acid by 
acting with sulphuric acid in the cold, and the para-acid by heating to 
100°—110°, and also observed the passage of the meta-salt into the para- 
salt on recrystallisation, from which it is evident that the para-modifi- 


a 
* Zeitschrift fiir Chemic, 1866, 705. 


+ Ibid., 1867, 205. 
~ Deut. Chem. Ges. Ber., i, 67. 
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cation is derived from the first formed meta-acid, and that such a reposi- 
tion of the sulphuric residue takes place, that at the higher temperature it 
exchanges the meta-position (1: 3), for the para-position (1: 4); the 
latter being the more symmetrical arrangement, explains the greater 
stability of the para-acid. With monochlorophenol ( 1: 2) the reverse 
is the case, the sulphuric residue most readily taking up the position 3, 
so thatin the metachlorophenolsulphonic acid (1 : 2 : 3) there are three 
occupied places side by side, over against three unoccupied places; but 
if the sulphuric residue were to exchange the position 3 for 4 on 
warming, a body less symmetrical, and therefore less stable, would 
result. In fact, the product of the action of sulphuric acid on ortho- 
chlorophenol in the cold already consists chiefly of meta- and of but 
little para-acid (1: 2: 4) ; at 100° meta-acid is almost the only product. 
a. Chlorophenolsulphonic acid (orthomonochlorophenol-metamono- 
sulphonic acid). To prepare the free acid, the excess of sulphuric acid 
was removed froma solution of the crude product by basic lead acetate, 
the filtrate saturated with hydrogen sulphide, and then evaporated on 
the water-bath to the consistency of a syrup ; on standing, large tabular, 
vhining, transparent, colourless crystals were formed, of the composi- 
tion C;sH;C1SO, + aq. ‘These are very soluble in water, and deliquesce 
rapidly ; less soluble in alcohol and ether, and still less so in carbon 
bisulphide ; insoluble in benzol and chloroform. They melt at 75°— 
76°, and are decomposed at 120°. Both the free acid and its salts strike 
a deep blue-violet colour with ferric chloride, which does not dis- 
appear, even after long bviling, in concentrated solutions; acids and 
ulkalies discharge the colour immediately. On fusing the potassium 
salt with potassium hydrate, pyrogallic acid, and some hydroquinone 
were obtained, and this result, the authors believe, establishes conclu- 
sively that in the sulpho-acid three adjacent hydrogens are replaced. 
On treatment with nitric acid, sp. gr. 1°40, the sulpho acid and its salts 
wil readily yield Dubois’ dinitro-chlorophenol, melting point 81°. 
Potassium salts——When crystallised from water, the potassium salt 
has the composition C,H,CISO,K + 2 aq., and is obtained in forms of 
the monoclinic system, which lose the whole of their water of crystal- 
lisation at 110°. Aftor repeated recrystallisation from water, it still 
retains two molecules of H,O ; the metaphenol-sulphate, it will be recol- 
lected, was converted into the para-salt by similar treatment. On 
recrystallising the above salt from strong alcohol, fine, colourless, shining 
uadratic plates, of the composition CsH,CISO,;K + aq., are obtained, 
and together with these an anhydrous salt, C;5HyC]SO,K, in small, 
transparent, colourless needles. 1 pt. of anhydrous salt is soluble in 
2-24 pts. water at 100°, and in 9:25 at 20°. The sodium salt, 
CyH,Cl1SO,Na, is obtained on neutralising a solution of the free acid, 
&c., in groups of colourless, shining needles. Heated on platinum 
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foil it swells up, a behaviour especially characteristic of the salts of this 
acid, and is decomposed. A lithium salt, CesHyCISO,Li + aq., was 
obtained from the barium salt by double decomposition with lithium 
‘arbonate; it is extremely soluble in water. The ammonium salt, 
C-H,CISO,NH,, prepared from the barium salt and ammonium sulphate, 
crystallises in long needles, which melt at 230°, but are decomposed at 
250°. The barium salt, Cs;H,CISO;.Ba.C,H,CISO,, prepared from the 
free acid and barium carbonate, is the least soluble of all the «-chloro- 
phenol sulphates, and crystallises in crusts or granular aggregates of 
small needles. @-chlorophenol-sulphonic acid, although monobasic, is 
dihydric, and on adding baryta water to a hot concentrated solution of 
the above barium salt, a bariwin salt of the composition CsH;ClSO,Ba 
+ 2 aq., separates out in small shining needles, which re-dissolve wit! 
difficulty in water. The calcium salt, C;H,CISO,.Ca.C;H,C1ISO, + 2 agq., 
and the magnesium salt, CsHyClSOy.Mg.CsH,CISO,; + 6 aq., were 
prepared by double decomposition from the barium salt and the respec- 
tive sulphates. A basic lead salt of the composition— 


3(CsH,CISO,.Pb.C.HyCISO,).2PbO + 4aq., 


was obtained by adding neutral or basic lead acetate to a solution of the 
potassium salt; after 12 hours standing it separated out in the form of 
small colourless, hard crystals. Silver salt. On the addition of silver 
nitrate to a concentrated solution of the potassium salt a floeculent 
precipitate falls down, which rapidly blackens. Crystalline salts of the 
heavy metals could not be obtained, owing to their great solubility in 
water. 

Ethyl-a-chlorophenolsulphonie acid (a-chlorophenetolsulphonic 
acid), Potassivin salt, CsH;C](C,H;)SO,K.—A mixture of 1 eq. potassium 
salt (dry), 1 eq. potassium hydrate, and 2 eqs. ethyl iodide, was heated 
in a sealed tube for some hours at 140°. The mixed product was dis- 
solved in alcohol, and allowed to evaporate gradually ; first potassium 
iodide, then undecomposed potassium salt, and finally the new salt 
separated out ; the latter, after recrystallisation from alcohol and water, 
was obtained in the form of groups of fine, glistening needles, very 
soluble in water, and melting at 260°. 

8-Chlorophenolsulphonic acid (orthomonochloro-paramonosul- 
phonic acid).—The potassium salt, already mentioned in the beginning of 
the notice, was the only salt of this acid analysed. It forms small pris- 
matic crystals, united in regular, rosette-like groups, which are harder, 
und somewhat less soluble than the «-potassium salt. It may be recrystal- 
lised from water unchanged. With dilute ferric chloride it gives the 
violet colour. On fusing it with potassium hydrate pyrogallic acid is 
formed, the para-acid being, no doubt, first converted into the meta- 
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acid by the high temperature. By the action of nitric acid the same 
dinitrochlorophenol is formed as from the meta-acid. 
Chlorophenol-disulphonic acids.—The barium salt only of a disulpho- 
nic acid, prepared by heating chlorophenol with an excess of sulphuric 
acid for some hours at 100°, was analysed. It was obtained in the 


form of white crusts, very difficultly soluble in water. 
H. E. A. 


On the action of concentrated Nitric Acid on the Chlorophenol-sulphonic 
Acids. By T. Petersen and R. Barnr-PREDARI.* 


‘ux crude solid sulpho-acid, prepared as above, was added in small 
portions at a time to well cooled nitric acid, sp. gr. 1°40. At first dis- 
solution took place, soon followed however by the separation of a light- 
yellow, crystalline nitro-compound, containing no sulphur, almost in- 
soluble in cold water. After a time the whole was precipitated by cold 
water and well washed; on evaporation of the filtrate, first,a small 
quantity of the same body crystallised out, and finally, oxalic acid. 

As the chlorodinitrophenol thus produced was probably a mixture of 
isomeric compounds, it was converted into potassium salts by neutralisa- 
tion with potassium carbonate, and the dark blood-red solution 
concentrated. On cooling, potassium orthochlorodinitrophenate crystal- 
lised out in long, slender, crimson needles; on further concentration a 
brick-red, granular potassium salt was obtained, and lastly, a very 
soluble vermilion-red salt in fine, short, flat needles. These salts were 
further purified by repeated recrystallisation,and then decomposed in 
aqueous solution by dilute nitric acid. The first gave pure dinitro- 
chlorophenol—melting at 80°—81°—; the second monochlorodinitro- 
phenol melting at 114—; and the third dichloronitrophenol melt- 
ing at 106°—The two latter formed together about 10 per cent. 
of the total yield. <A wnitrochlorophenolsulphonic acid was not obtained 
in these experiments, but on treating the first dinitrochlorophenol with 
concentrated sulphuric acid solution took place, accompanied by evolu- 
tion of NO,, and later on small granular crystals separated, which are 
probably such an acid. 

Dinitrochlorophenol—melting point, 80°5°—(a-chlorodinitrophenol), 
This body was first obtained by Duboist from pure orthochlorophenol— 
melting at 41°, and boiling at 218°—; later, by Faust and Saamet 
from mononitrochloropheno] of melting point 86°—87°, and from vola- 
tile nitrophenol ; lastly, by Engelhardt and Latchinoff by the replace- 
ment of Cl by OH in «-dichlorodinitrobenzene. Theauthors obtained it 


* Ann. Ch. Pharm., elvii, 154. 
t Zcitschrift fiir Chemie, 1867, 205. 
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both from orthochlorophenol, and from @- and 8-orthochlorophenol- 
sulphonic acids by nitration. It is of a light-yellow, almost sulphur- 
yellow colour; scarcely soluble in cold, more so in hot water, from 
which it crystallises in fine needles. It is readily soluble in nitric and 
sulphuric acids, but the greater part is thrown out unaltered on the 
addition of water. It is easily soluble in alcohol and ether, from which 
it is obtained in magnificent prismatic crystals, it is also dissolved in 
large quantity by chloroform. The crystals belong to the monoclinic 
system; the forms 0P.—P.+Pwo.wP.oPo. were observed. 
Dinitrochlorophenol is volatile in a current of steam. The salts were 
all obtained by neutralising a solution of the free acid by the respective 
carbonates. 

Potassium salt, C;H,Cl(NO.).OK.—Long, fine, glistening needles 
which appear of a beautiful red colour when viewed by transmitted 
light, and almost white by reflected light ; seen in the liquid they have a 
greenish-yellow metallic lustre. It is very difficultly soluble in cold 
water, alcohol and ether, more soluble in hot water. Ammonium salt, 
C,H:2Cl(NO.),ONH;.—Orange to ochre-yellow, fine needles, more 
soluble in cold water and alcohol than the above salt; it sublimes 
slowly at 120°. Sodium salt, C;H,C1(NO2),.ONa + 3aq.—is obtained 
in scarlet-red druses, difficultly soluble in cold, more soluble in hot 
water. From alcohol it erystallises in small red needles. Bariwim salt 
C,H.Cl(NO,).0.Ba.C;H,Cl(NO,).0 + aq.—Fine, glistening, light 
saffron-yellow needles, very difficultly soluble in hot water. Lead salt, 
C;H.Cl(NO.).0.Pb.C;H:Cl(NO.).0 + aq. Fine, glistening yellow 
needles, very difficultly soluble in hot water. A lead salt causes a floc- 
culent, almost orange-red precipitate in solutions of the dinitrochloro- 
phenates. The normal copper-salt forms saffron-yellow needles, diffi- 
cultly soluble in water. Silver nitrate produces a carmine-red precipi- 
tate in a solution of the potassium or ammonium salt, which recrystal- 
lised from hot water, is obtained in fine crimson needles. 

Dinitrochlorophenetol, C>H.Cl(NO,),0C,H;, is readily obtained on 
treating the above silver salt with ethyl iodide, and crystallises from 
alcohol in long, flat, almost colourless, glistening needles, which melt at 
54°-—55°, and solidify again at 44°; it is almost insoluble in water, 
easily soluble in alcohol, ether, and chloroform. 

Dinitrochlorophenol, CsH.Cl1(NO.)OH, melting point 114°— 
This body was obtained on addition of dilute nitric acid to a warm 
solution of the potassium salt in light yellow scales, difficultly soluble 
in water, although much less so than its isomeride above described ; 
readily soluble in alcohol and ether. It crystallises from much water 
in fine, hair-like needles, from alcohol in flat prisras, from chloroform 
in light-yellow quadratic plates. It melts at 114°, and solidifies at 
104°; at higher temperatures it sublimes in delicate, shining scales, 
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and is alsu slowly volatilised in a current of steam. Hot nitric acid 
is without action on it, so that it seems to be derived from some 
chlorophenol different from orthochlorophenol, probably from para- 
chlorophenol. 

Faust and Saame* described a dinitrochlorophenol melting at 111°, 
which differs, however, both in the properties of the free acid and of its 
salts from the above. 

Potassium salt, CsH2C1(NO.),0K + aq. This salt forms small druses 
or branched brick-red aggregates much resembling certain lichens; 
soluble in water. The anhydrous salt has a brilliant carmine-red 
colour. Ammoniun salt, Cy>H,Cl(NO,),ONH, + aq.—Orange-yellow 
needles, soluble in water, which redden on drying, and volatilise slowly 
when heated above 120°. 

Barium salt, C.eH,Cl(NO,).0.Ba.0,H2,Cl(NO,).0. + 2 aq. — This 
crystallises from hot water in small ochre-yellow needles. Silvei salt, 
a red precipitate, obtained in small granular, light-red crystals by re- 
crystallisation from hot water. 

Mononitrodichlorophenol, Cy>H:Cl.(NO,)OH, melting point 106°.— 
This body is thrown down on the addition of dilute nitric acid to a 
soiution of its potassium salt as a crystalline, flocculent, light sulphur- 
yellow precipitate, easily soluble in alcohol, ether, and chloroform 
very difficultly soluble in water. From much hot water it crystallises 
in small flat light-yellow needles or scales, similarly from dilute 
alcohol, from strong alcohol in branched groups of needles. It melts 
ut 106°, and solidifies again at 96°, heated above this it sublimes in 
fine needles, but detonates when rapidly and strongly heated. It is 
volatile in a current of steam. Moderately concentrated sulphuric 
acid dissolves it unchanged, warm, strong nitric acid converts it into 
dinitrochlorophenol—melting at 80°--81°. It seems to differ from the 
two dichloronitrophenols of Seifartt—melting point 125°, and of 
Fischer, Faust, and Saamet—melting point 122°. Po/assium salt, 
C,H,Cl,NO,O0K.—Crystallises from water in short, flat, vermillion- 
red needles, often grouped in druses, which exhibit a greenish- 
yellow metallic glance by reflected light. ‘his salt is moderately 
soluble even in cold water. <Amimoniwin salt, dark-yellow needles. 
Barium salt, C>H,Cl,NO,0.Ba.C;H2,Cl,NO,0 + aq., forms small orange- 
yellow columns difficultly soluble in water. Silver salt.—The red pre- 
cipitate produced by silver nitrate, crystallises from much hot water in 
reddish-yellow glistening needles. 

H. KE. A. 


* Ann. Ch. Pharmm., Suppl. Bd., vii, 196, 
+ Ann. Ch. Pharm., Suppl. Bd., vii, 198. 
t Ibid., 130, 195. 
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Dinitrochlorophenol—melting point 69°. By Turopor PEeTersen.* 


Tne sulphuric residue in the chlorophenolsulphonic acids is removed, 
and replaced by the action of nitric acid much less concentrated than 
that of sp. gr. 1:40. The sulpho-acid was added as before to an acid 
of sp. gr. 1°33, which was very carefully cooled. It dissolved without 
evolution of red fumes, a yellow crystalline nitro-product separating 
after some time, which was further precipitated by the addition of cold 
water, and well washed. The product was converted into the 
potassium salt, as before, and the solution evaporated. <A diffi- 
cultly soluble salt, crystallising in flat, glistening, brown-red scales 
was thus obtained, quite different from the fine dark-red needles of 
the dinitrochlorophenol—melting at 80°—salt. The author here 
remarks, that the differences between the various allied nitro-deriva- 
tives of phenol are most evident in the potassium salis. In further 
experiments this salt was obtained mixed with the dark-red needles, 
It was decomposed by dilute nitric acid, and yielded a dinitrochloro- 
phenol—melting at 69°"—which it was only necessary to warm for a 
short time with concentrated nitric or strong sulphuric acid, to convert 
it into the isomeride, melting at 80°°5. This new nitro-body is probably 
identical with that prepared by Engelhardt and Latschinoff,f who 
obtained from Jungfleisch’s two isomeric dinitrodichlorobenzenes by 
treatment with sodium hydrate, two dinitrochlorophenols, the one 
melting at 80°, the other at 70°. 


From the mother-liquors of t1 


ie potassium salt,the same brick-red 
potassium dinitrochlorophenate mentioned in the previous abstract was 
obtained, and in the same relatively small proportion. From this, and 
from the fact, that it is unchanged by concentrated nitric acid, the 
author believes it to be derived from parachlorophenol, since on fusing 
the chlorophenol with potassium hydrate, pyrocatechin was never 
observed in the product, but together with the hydroquinone, small 
quantities of resorcin were obtained, as already mentioned. He was 
also unable to prepare this body from pure a-chlorophenolsulphonic 
acid. Its constitution seems therefore to be most probably 1, 2, 3, 4. 
HO . G 
This dinitrochlorophenol is scarcely soluble in cold, more so in hot 
water, from which it crystaliises in fine needles. It is readily soluble 
in alcohol and ether, from which it can be obtained in prismatic crsytals, 
and still more so in chloroform. It fuses at 69°, and solidifies again at 
60°; sublimes slowly on heating, and detonates at higher tenperatures. 
The potassium salt, C;H,Cl(NO.)20K, crystallises from hot water in 
long, broad, rhombic plates, of a brownish-garnet-red colour, which 


* Ann. Ch. Pharm., clvii, 165. 
+ Zeitschrift fiir Chemie, 1870, 234. 
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exhibit a magnificent golden glance. It is difficultly soluble in water, 
although less so than the corresponding a-compound. Sodiwm salt, 
C;H,C]l(NO;),0Na + 7 aq. A brick-red, voluminous, lichen-like crystalli- 
sation, difficultly soluble in water. From alcohol it crystallises in small 
red needles. Ammonium sali, CsH,C]1(NO2),ONHy, crystallises from 
hot water in beautiful, long, flat, glistening ochre-yellow oblique needles 
or scales, soluble in water. It is volatile, but less so than the correspond- 
ing a-salt. Barium salt. —Fine, glistening lemon-yellow needles, difficultly 
soluble in water. Silver salt.—The scarlet-red precipitate produced by 
silver nitrate recrystallised from hot water, is obtained in small scaly 
crystals of a garnet-red colour. 

B-Dinitrchlorophenetol. The above silver salt is readily decomposed 
on warming with ethyl iodide. This body crystallises from alcohol in 
long, flat, glistening, almost colourless needles or scales. It fuses at 51°, 
and solidifies again at 38°. At higher temperatures it sublimes. It is 
almost insoluble in water, readily soluble in alcohol, ether, and chloro- 


form. 


H. HE. A. 


On the Constitution of the Nitrochlorophenols. By Turopor 
PETERSEN.* 


THE author first discusses the constitution of volatile nitrophenol, 
which he considers to be a meta-compound, and for the following 
reasons :— 

1. The two known nitrophenols yield one and the same dinitro- 
phenol, as was shown by Korner; this harmonises well with the 
assumption that in volatile nitrophenol the groups occupy the 1: 3 
position ; were they in the 1: 4 position the formation of two different 
dinitrophenols might be expected. The same dinitrophenol is also 
obtained from picramic acid, in which the amido-group in all proba- 
bility occupies the position 4, since by the partial reduction of dinitro- 
phenol the outer nitro-group is converted into the amido-group 
(Korner). Clemm’st experiments are also in favour of this view: he 
found that both from ordinary dinitrophenol by the replacement of 
OH by Cl, and from chlorobenzene by nitration, the same chlorodinitro- 
benzene results. 

2. Again, the nitrophenolsulphonic acids prepared by Kekulé from 
volatile nitrophenol, and by Kolbe and Gauhe by nitration of para- 
phenolsulphonic acid, are identical, and have probably the constitution 
1: 3:4. Kolbe and Gauhe expressly state that only the acid prepared 
by heating for some time to 100°, viz., Kelkulé’s para-acid, 1: 4, yields 

* Ann. Ch. Pharm., elvii, 171. 
+ Deut. Chem. Ges. Ber., iii, 126. 
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the nitro-product, the acid prepared at ordinary temperatures, viz., 
the meta-acid, 1: 3, giving little or no nitrophenolsulphonic acid. This 
is remarkable when nitrophenol is assumed to be 1 : 4, but quite natural 
if it is 1: 3. 

3. A body in a certain degree related to volatile nitrophenol, viz., 
ordinary nitrobenzoic acid, is a meta-derivative, since it may be readily 
converted into oxybenzoic acid which V. Meyer* has proved conclusively 
to be a meta-compound. 

At present eleven phenols are known containing chlorine and the 
nitro-group simultaneously. 

MOoNOCHLOROMONONITROPHENOLS.—a. Orthochloronitrophenol (1: 2:3), 
was prepared by Faust and Saame,t both by nitration of orthochloro- 
phenol and by the action of chlorine on volatile nitrophenol. It melts 
at 86°, and is converted into Dubois’ dinitrochlorophenol by the further 
action of nitric acid. 

MOoNoCcHLOROPINITROPHENOLS.-—Five have been prepared. 

1. a. Orthochlorodinitrophenol (1:2:3:4), melting point 80°5; by 
Dubois from orthochlorophenol; by Faust and Saame by the action of 
chlorine on volatile nitrophenol and nitration of the product; by Engel- 
hardt and Latschinoff from «-dinitrodichlorobenzene by replacement of 
Cl by OH;; finally, as in the preceding, from orthochlorophenol-sulphonic 
acid. 

Dichlorobenzenc, melting at 53°, from which Jungfleisch obtained his 
two dinitrochlorobenzenes, and Engelhardt and Latschinoff the corre- 
sponding dinitrochlorphenols, must be an orthocompound, as «-dinitro- 
chlorophenol was obtained from it. According to Meyer,t{ solid 
dibromobenzene melting at 89°, is a para-compound, the dimethylbenzene 
prepared from it by Fittig’s method being converted into terephthalic acid 
on oxidation. Mayer§ states that the same dibromobenzene is obtained 
from monobromophenol and phosphorus pentabromide, which proves that 
monobromophenol is also a 1: 4 derivative. It is to be noted, moreover, 
that the properties of monobromophenol are very different from those of 
orthomonochlorophenol; the former is an easily decomposed body, 
still liquid at — 18°, the latter a perfectly constant crystalline com- 
pound melting at 41°. Korner obtained oxybenzoic acid, a representant 
of the meta-series, by acting on monobromophenol with sodium and 
carbonic anhydride, a proof that ordinary monobromophenol contains 
considerable quantities of metabromophenol. By the action of iodine, 
also, according to Kérner, both ortho- and meta-iodophenol are 
formed, and even under certain conditions para-iodophenol (Hlasiwetz 


* Deut. Chem. Ges. Ber., iii, 114. 
+ Ann. Ch. Pharm., Suppl. Bd., vii, 191. 
+ Deut. Chem. Ges. Ber., iii, 753. 
§ Ann. Ch. Pharm., cxxxvii, 221. 
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and Weselsky)*. From all this it is evident that by the direct intro- 
duction of Cl, Br, I, NO, and SO; into phenol, the reaction is in every 
case different; it seems that regularly two isomerides are simul- 
taneously formed, the yield of the one or the other varying with the 
conditions of experiment. If ordinary dichlorobenzene be a 1:2, and 
ordinary dibromobenzene a 1:4 derivative, it would seem that two 
chlorine atoms attract each other more powerfully than two bromine 
atoms. 

2. B-Orthochlordinitrophenol (1:2:4: 5), melting point 69° ; obtained 
by Engelhardt and Latschinoff from 8-dichlorodinitrobenzene, and by 
the author from chlorophenolsulphonic acid by nitration. It is con- 
verted by solution in nitric or even sulphuric acid into its isomeride 
melting at 80°5°. The author holds that in its formation, in the first 
instance, the two nitro-groups occupied a position adjacent to the 
HSO; group, and that then SO, splits off; its constitution would 
therefore be 1:2: 4:5. Engelhardt and Latschinoff’s 8-dichlorodini- 
trobenzene is then also a 1:2: 4:5 derivative, which is a perfectly 
symmetrical arrangement of the groups, each of the two adjacent Cl- 
atoms being separated from the two adjacent nitrogroups by hydrogen. 
a-dichlorodinitrobenzene he regards asa 1:2: 3: 4 compound; in this 
case, on replacement of Cl by HO, the Cl (1) more distant from the NO, 
group is affected. 

3. a-Parachlorodinitrophenol (1: 2:3: 4), melting point 114°. This 
was obtained from the brick-red potassium salt hefore described. It was 
always formed in relatively the same, although not large quantity, by 
the action of nitric acid on chlorophenol-sulphonic acid, and, as before 
mentioned, the chlorophenol employed in the preparation of the latter 
gave, when fused with potassium hydrate, traces of resorcin, together 
with much hydroquinone. Further, it is unchanged by warming with 
nitric acid ; by violent action, oxalic acid is formed, and picric acid was 
once observed. All this strengthens the assumption that it is derived 
from parachlorophenol. 

A, 4-Orthochlorodinitrophenol (1: 2: 5: 6), melting point 111°. Faust 
and Saame prepared this modification by further nitration of a residue 
remaining after distilling volatile chloronitrophenol in a current of steam. 
It crystallises from water in yellow scales, from chloroform in irregular, 
six-sided plates. Seifart obtained the same from orthonitrophenol 
(containing dinitrophenol) by the action of chlorine and then of nitric 
acid. The author is of opinion that in this nitro-body, on the one side 
Cl, on the other 2NO, are immediately adjacent to the HO group, and 
that it has therefore the 1: 2: 5: 6 constitution. This seems to him the 
more probable, as neither Faust and Saame nor Seifart observed the 


* Deut. Chem, Ges, Ber., ii, 523. 
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formation of picric acid, although they employed red fuming nitric 
acid. 

5. &-Metachlorodinitrophenol (1: 2:3: 4), melting point 103°. This 
body was first obtained by Griess, by powerful nitration of chlorinated 
phenol, containing, no doubt, di- or even tri-chlorophenol. Stenhouse 
obtained the same from picric acid and chloride of iodine. This differs 
from allthe preceding, and picric acid being a 1: 2: 3:4 derivative, it 
only remains to assume Cl as occupying the position 3, and the nitro- 
groups 2 and 4. 

DiIcHLOROMONITROPHENOLS.—By the action even of concentrated nitric 
acid on phenol, frinitro-derivatives only are formed, two H-atoms always 
remain unattacked. If two H-atoms in phenol are already replaced by 
Cl, mononitro-derivatives only can be obtained; by more powerful 
nitration, according to the observations of Petersen and others, one of 
the two Cl-atoms is replaced without very great difficulty by NO, and 
dinitrochloro-derivatives are generated. Petersen believes the Cl-atom 
adjacent tothe HO group to be the one most difficult to replace by NO}. 
Picrie acid is obtained with difficulty from the dinitrochlorophenols; 
if the action be too powerful, oxalic acid is produced. He has observed 
the formation of picric acid from dinitrochlorophenol melting at 114°, 
in which he supposes Cl to be in the position 4, Three dichloronitro- 
phenols have hitherto been prepared. 

1. a-Orthodichloronitrophenol (1: 2: 3: 4), melting point 125°, is 
readily prepared, according to Seifart,* by the action of chlorine on 
orthonitrophenol. He also states that after reduction, conversion into 
the diazo-compound, &ec., it yields dichlorophenol melting at 65° and 
boiling at 218°—220°, which Petersen holds to be a 1: 3: 4 compound. 

2. a-Metanitrodichlorophenol (1: 2:3: 4); melting point, 121°—122°. 
Fischer obtained this compound by nitration of dichlorophenol (melting 
point, 43°, B. P. 210). Faust and Saame, by the action of chlorine on 
volatile nitrophenol ; also from chloronitrophenol and chlorine. Schmitt 
and Glutz by the action of chlorine on nitrophenol-sulphonic acid. 
Volatile nitrophenol being 1: 3, all these modes of formation speak for 
the 1: 2: 3: 4 constitution of this body. Dichlorophenol (melting 
point 43°) would then be a 1 : 2: 4 compound. 

3. a-Paranitrodichlorophenol (1: 2: 3: 4); melting point, 106°. This 
was obtained in small quantity by nitration of the mixed chlorophenol- 
sulphonic acids, and is evidently derived from a dichlorophenol originally 
present in the chlorophenol. By the action of concentrated nitric acid, 
it is converted into a-dinitrochlorophenol. The author considers the 
not yet isolated dichlorophenol to be a 1: 2: 3 derivative. 

Trichloromononitro- and trichlorodinitro-phenols.—Faust obtained from 


* Ann. Ch. Pharm., Suppl. Bd., vii, 198. 
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the ethyl ether of trichlorophenol (melting point, 67°—68°, probably 
1: 2: 3: 4) by the action of a mixture of fuming nitric and sulphuric 
acids in the cold, a body which he held to be trichloronitrophenetol, but 
did not analyse ; by gently heating the acid mixture, trichlorodinitro- 
phenetol is said to have been formed. 

The following is a tabular arrangement of all the above nitro- 
phenols :— 


Melting point. 
a-Orthochloro-mononitrophenol 865° ©C,HO Cl NO, H H iH 
a-Orthochloro-dinitrophenol 805° C,HO Cl NO, NO, H H 
p-Orthochloro-dinitrophenol 69-70° C,HO Cl Hf NO, NO, H 
y-Orthochloro-dinitrophenol 111° C;HO Cl H H NO, NOs 
a-Metachloro-dinitrophenol 103° C;sHO NO: Cl NO, H i 
a-Parachloro-dinitrophenol 114° C;sHO NO, NO; Cl H H 
a-Orthonitro-dichlorophenol 125° C;,HO NO: Cl Cl If H 
a-Metanitro-dichlorophenol 1215° C,HO Cl NO; Cl H H 
a-Paranitro-dichlorophenol 106° C,HO Cl Cl NO; H H 
a-Trichloro-mononitrophenol C;,HO Cl Cl Cl(?) NO. H 
a-Trichloro-dinitrophenol C;HO Cl Cl Cl NO, NO, 


As already stated, dichlorophenol melting at 43° belongs to the 
1: 2:4 series. Dibromophenol melting at 40° appears also to be a 
1: 2: 4 derivative. Korner obtained from it by nitration, dibromonitro- 
phenol (a-metanitrodibromphenol, 1:2: 3: 4) melting at 117°—118° ; 
the same is obtained, according to Brunck, by the action of bromine 
on volatile nitrophenol. This manifestly corresponds to dichloronitro- 
phenol melting at 121°—122°. Again, dinitrobromophenol melting at 
78°, prepared from volatile nitrophenol by the action of Br and HNO,, 
is evidently the counterpart of «-orthochlorodinitrophenol melting 
at 80°--5°. Since it is also obtained from crude bromophenol by 
nitration, this latter might be looked upon as « 1: 2 derivative, which 
assumption, however, does not’ explain certain other reactions, unless 
it is assumed to be a mixture of the three possible isomerides. According 
to Laurent, the action of bromine on di:.itrophenol yields dinitrobromo- 
phenol (parabromodinitrophenol, 1: 2:3: 4), melting at 110°, cor- 
responding to the above described a-parachlorodinitrophenol melting at 
114°. Cl and Br may be replaced in either by NOz, and so picric acid 
formed without any great difficulty. 

It will be observed that, in all these cases, the melting point of the 
chlorinated derivatives is from 3° to 4° higher than that of the corre- 
sponding brominated compounds; this relation may in future be of very 
great service in determining the true position of a compound in the 
series. The following tabular arrangement will render this more evi- 
dent :— 


| 
| 
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Mt. P. Mt.P. (1) (2) (3) (4) 

Dichlorophenol.... 43° Dibromophenol.......+ - 40 HO Cl NO, 

(Br) (Br) 

Chlorodinitrophenol 80°5° Bromodinitrophenol.... 78° HO Cl NO; Cl 
(Br) 

Dinitrochlorophenol 114° Dinitrobromophenol .. 110° HO NO, NO, Cl 

(Br) 

Chloronitrophenol 121°15° Bromonitrobromophenol 1175° HO Cl NO, Cl 

(Br) (Br) 

H. EK. A. 


Contributions to the History of the Amido-sulpho-toluylenic Acids. By 
H. L. Burr.* 


By acting upon toluidine with fuming sulphuric acid, two isomeric 
sulpho-acids are formed. One, which crystallises in needles, and is 
readily soluble in water and alcohol, has the formula C;H;.CH;.NH,SO;H 
+ 4H,0. It is not decomposed by boiling with a solution of caustic 
potash, but on distilling it with solid caustic potash, toluidine is repro- 
duced. 

The second acid, which crystallises in pale yellow rhombohedrons, is 
much less soluble in water, and nearly insoluble in alcohol. It is not 
attacked by aqueous potash, and yields on distillation with solid 
potash, an oily base, the composition of which could not be determined, 
as not one of its salts could be obtained in a state fit for analysis. 


C. S. 


On the Action of Chlorine upon Aldehyde. By G. KRaAEMER.t 


Worrz has stated that by the action of chlorine upon a solution of 
aldehyde in carbon chloride he obtained acetyl chloride and the com- 
pound C,H,ClO,. The author on repeating this experiment could not 
detect the above compounds in the products of the reaction, but 
obtained the same results again which he had formerly got in conjunc- 
tion with Pinner.t 

C. §. 


Chloral Hydrate and Chloral Alcoholate. By F. Vursmann.§ 


Tue different crystalline forms in which chloral hydrate is met with, 
appear to be due to the different solvents used in its purification. 


* Zeitschr. f. Chem. [2], vii, 43. 

t Zeitsch. f. Chem. [2], vii, 42. 

t Kraemer and Pinner found that the chief product of this reaction consists of 
crotonic chloral, C,H;Cl;0 (vide preceding paper, p. 234).—C. S. 

§ Pharm. J. Trans. [3], i, 701. 
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Thus water, ether, acetone, benzol, and carbon bisulphide, can be made 
to give different results. 100 parts of water dissolve 360 parts of the 
dry hydrate. The alcoholate is also soluble in water, but less so than 
the hydrate. There is a considerable difference between the sp. gr. of 
the two substances in the liquid state, viz., sp. gr. of hydrate at 49°= 
1610; of thealcoholate = 1:143at40°. A difference is also observable 
in the sp. gr. of solutions of these substances. Decomposition taking 
place at the boiling point, its observation affords no criterion of 
purity. 

As, in the ammonia test, some chloroform is dissolved by the water, 
and some water taken up by the chloroform, this method, though it 
may serve to decide whether a sample be hydrate or alcoholate, cannot 
claim analytical accuracy. Dr. Versmann prefers to proceed as 
follows: 5 to 6 ¢.c. concentrated sulphuric acid are put into a 
graduated, well-stopped tube, and heated by placing the tube in water 
at 60°; 10 grms. chloral hydrate are then added, the whole well shaken, 
and the tube put back into the hot water. The decomposition is 
instantaneous, and the anhydrous chloral floating on the acid may be 
read off as soon as the liquid has cooled down. By about 12 hours’ 
standing, metachloral is produced. In comparative experiments, 
a somewhat higher result was always given by sulphuric acid than by 
ammonia. W. 4H. D. 


The Tests for Chloral Hydrate. By C. H. Woon.* 


Tue author recommends boiling the chloral hydrate in aqueous solu- 
tion with lime (which he finds to have no sensible action on chloro- 
form), distilling off the chloroform produced, and by measuzing its 
volume, to arrive at the percentage of chloroform. The aqueous 
portion of the distillate may be tested for alcohol by the iodoform 
test. He considers the determination of the boiling point to be in 
some respects a better and simpler test for ordinary use than deter- 
mining the chloroform. 
W. H. D. 


Analysis of Chloral Hydrate. By K. Mittnr.t 


THREE samples of chloral hydrate manufactured by E. Saame, of 
Louisenhall were analysed by decomposing with cold solution of potash, 
with the following results :— 


* Pharm. J. Trans. [3], i, 703. 
+ Chem. News, xxiii, 113. 
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Boiling Percentage of 
Description. point. chloroform. 


1. Crystalline cake of dazzling whiteness ; 
agreeable, slightly pungent cdr} 96°5° 71:9 
melting-point, 52° .......000 secees 

2. White powder; results same as above.. 96°5° 719 


3. Colourless, transparent, large a? 97°3° 714 
crystals, with an agreeable odour.... 


W. 4H. D. 


On the Action of Phosphorus Pentachloride on Chloral Alcoholate. 
By L. Henry.* 


On gently heating a mixture of equal molecules of these two com- 
pounds, a brisk reaction sets in, torrents of hydrochloric acid are 
evolved, and the pentachloride disappears. To the product water was 
added, to decompose the phosphorus oxychloride. A heavy colourless 
oil separated out, which has the composition C,H,C],0 ; it boils without 
decomposition at 188°, is insoluble in water, has a pungent smell 
resembling that of camphor, and a sweetish bitter taste. By a boiling 
solution of caustic potash, it is decomposed like chloral, chloroform 
being produced. 

The constitution of this compound, which the author calls chlor- 
oxyethyl-trichlorethylidene, is expressed by the formula— 


C,H,Cl,0 d Cl 


3° 


It is a compound, standing intermediate between 


Trichloracetal Trichlorethylidene dichloride. 
CH—(0C.H;).(b. p. 230°) and CHCI,(b. p. 158°) 
CC}. CC);. 


The existence of this compound throws light upon the constitution 
of chloral hydrate and chloral alcoholate. These compounds are con- 
sidered by some chemists as molecular compounds, but if chloral 
and alcohol pre-existed in the alcoholate, the products of the 
action of phosphorus pentachloride ought to be identical with those 
which each of them yields separately, viz., CCl;.CHCl, and C,H;Cl. 


* Deut. Chem. Ges. Ber., 1871, 101.’ 
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But if chloral alcoholate is a real compound, or the monethylic ether of 
OC.H; 
trichlorethylidene glycol, ong , then, according to a general 


OH 
CCl, 


difference which the author has observed between ethoxy] and hydroxy], 
the action of phosphorus pentachloride must be simply that OH is 
replaced by Cl, as experiment has proved. 

The author therefore considers both this body and choral hydrate as 
real compounds, the latter being the glycol of trichlorethylidene, 
CH(OH)):. 


CCl, 

The boiling points of the hydrate (95°) and of the alcoholate (115°) 
ought, according to analogy, to be higher than that of the above- 
described chlorinated product, which without doubt is a real compound; 
but these temperatures, as determinations of the vapour-density have 
shown, are not the real boiling points, but the temperature of dis- 
sociation. 

The decomposition of chloral hydrate into water and chloral is quite 
similar to the decomposition of secondary alcohols, as amylene-hydrate, 
which easily splits up into water and amylene. In the same manner 
malic and citric acids, which at the same time are secondary alcohols, 
are decomposed by heat into water and non-saturated acids. Chloral 
hydrate undergoes this decomposition much more easily, because it con- 
tains the two OH groups in close neighbourhood, both being combined 
with the same carbon-atom. Many chemists doubt the existence of 
such compounds; but although we do not know many of them at 
present, there is no theoretical reason why compounds containing 
more than one hydroxyl combined with the same carbon-atom should 
not exist, the less so as thé corresponding ether groups up to the 
number of four, can combine with one carbon-atom, forming the stable 
compounds— 


CH;(OC,H;), CH.(OC.H;)., CH(OC:H;);, C(OC.H,):. 
The stability of groups like 
CH(OH), C(OH); CH.(OH),., 


depends, according to Baeyer, on the neighbourhood of other negative 
COH and chloral, COH, 
carbon groups; thus glyoxylic acid, | | which 
CO.OH CCl; 


contain the similar groups CO.OH and CCl, one of which can be easily 
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transformed into the other, combine readily with water, whilst aldehyde, 
COH, 
| does not possess this property. 
CH; 
Similar compounds are formed by the combination of water with the 
higher chlorinated and brominated ketones 


C;H.Cl, + 4H,0. 
C,H,Br,Cl,0 + 4H,0. 
C;C1,0 + H,0O. 


The author believes that, on taking the phenomena of dissociation 
into consideration, it will be found more and more difficult to give a 
definition of the term “ molecular compounds.” 


C. 8. 


Combination of Chloral with Alcohols and Amides. By Oscar 
J ACOBSEN.* 


CHLORAL brought in contact with alcohols of the ethylic series forms 
crystalline compounds very similar to the ordinary alcoholate. The 
melting and boiling points of the compounds obtained are given, 
together with fresh observations for the hydrate and ethylalcoholate. 


Melting point. Boiling point. 
Chloral hydrate, C,1C],0.H,0 .... 50°—51° 99° 
Chloral methylate, C,HC1],0.CH,0.. 50° 106° 
Chloral ethylate, C,HCl,0.C,H,O ..  56°—57° 115°—117° 
Chloral amylate, C,HC1,0.C;H,,0 .. 56° 145°—147° 


Chloral cetylate, C,HC1,0.C,.H;,0 .. 


Concentrated sulphuric acid decomposes these compounds with pro- 
duction of chlor.!. The alcohols of the aromatic series do not unite 
with chloral. 

On bringing chloral in contact with acetumide and benzamide, crystal- 
line compounds are formed whose formule are C.HCI,0.C.H;ON and 
C.HCl,;0.C;H;ON respectively. On adding chloral to a saturated 
solution of wrea, combination takes place: C,HCl,0.COH,N, being 
produced when the urea is in excess, 2(C,HC1,0).COH,N, when the 
chloral is in excess. The latter body is also obtained by heating dry 
urea with chloral to 100°. These different amido-compounds are not 
attacked by dilute acids; heated with alkaline solutions, they break 
up, with formation of the same products that the constituents would 
yield by themselves. Chloral-acetamide, for instance, gives with 
potash-solution, chloroform, ammonia, and potassium acetate and 
formate. W. H. D. 

* Ann. Ch. Pharm., clyii, 243. 
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Some derivatives of Acetophenone. By A. EMMERLING and 
C. ENGLER.* 


Srconpary ethylbenzene alcohol C;H;CH(OH).CH; is obtained in a 
similar manner to Linnemann’s benzhydrol, by hydrogenising aceto- 
phenone in alcoholic solution, by means of sodium amalgam. It can 
be obtained in crystals an inch long, which melt at 120°, and can be 
distilled, with partial decomposition, by heating to above 200°. By 
the action of phosphorus pentachloride on the alcohol, chlorethy1- 
benzene, C,;H;.CHCI.CH; is produced; an oily liquid, which is not 
decomposed by water at the ordinary temperature, but is acted on by 
alcoholic potash. 

By heating secondary ethylbenzene alcohol with zinc chloride for 
some time, water is separated, and a liquid obtained, which, besides 
benzene, contains a small quantity of a body boiling from 144° to 150°, 
whose properties agree with those of cinnamene (styrol) from storax. 
Cinnamene appears also to be produced by the action of alcoholic 
potash on the above-mentioned chlorethylbenzene. From its synthesis, 
the constitution of cinnamene might be represented by C>H;.CH—CH). 
It might be regarded as phenylethylene, and might perhaps be 
produced by the action of sodium on a mixture of bromethylene and 
bromobenzene. 

Bromine attacks acetophenone at ordinary temperatures, forming 
two derivatives, which can be separated by their differing solubility in 
alcohol. Acetobromophenone C,H,Br.CO.CH; dissolves in dilute 
alcohol, and can be obtained therefrom in leafy crystals, which melt at 
50°. Potassium chromate and sulphuric acid convert it into bromo- 
benzoic acid, an evidence of the existence of the bromine in the phenyl 
nucleus. Bromacetophenone C,H;.CO.CH,Br is left undissolved 
by alcohol in the form of a syrup, which solidifies after a time. By 
treatment with chromic acid, bromine is set free, and benzoic acid pro- 
duced ; at the same time, bromobenzoic acid is formed in small quantity, 


an indication of impurity in the bromacetophenone. 
W. H. D. 


On Blue Chamomile Oil. By J. Kacuuer.t 


Tue author being in possession of a quantity of this oil, has examined 
it with reference to its composition, and its relation to the blue galbanum 
oil of Méssner.t 

That it is a mixture, was at once evident on rectifying the crude oil, 
previously distilled in a current of steam; it began to boil at 105°, and 


* Deut. Chem. Ges. Ber., iv, 147. 
t Deut. Chem. Ges. Ber., iv, 36. 
{ Ann. Ch. Pharm., exix, 257. 
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between this and 188° a small quantity—206 grms. crude oil gave 
9 grms.—of a faintly blue oil, smelling strongly of chamomile passed 
over; and between 188° and 255° a second fraction of 17 grms. of a 
somewhat darker colour, was obtained. The magnificent blue vapour 
which characterises this oil, was first formed above 255°; the tempera- 
ture then rose slowly to 295°, and 87 grms. distilled over. The portion 
distilling above 295° was still blue, but more syrupy. The temperature 
then rose above that at which a mercury thermometer could be em- 
ployed, the vapour became violet, and 43 grms. of a thickish, but still 
blue oil, were obtained. Finally, there remained in the retort 41 grms. 
of a brown tar. 

All these fractions had an acid reaction and were, therefore, washed 
with potash-solution; the wash-water was acidified with sulphuric 
acid and extracted with ether; and the strong, unpleasant smelling 
residue remaining after distilling off the ether, was dissolved in water, 
saturated with ammonia, and converted into a silver salt. 

The analysis of this salt leads to the conclusion, that the acid is rutic 
or capric acid, CyH2»O,. 

(Obtained... 43°1 per cent. C., 6°5 per cent. H., 38°4 per cent. Ag. 
Required .. 44.2 per cent. C., 6°8 per cent. H., 38°7 per cent. Ag.) 

From the first two fractions,a portion was separated after repeated 
rectification, boiling at 150°—168°, which had a composition indicated by 
the formula C,.>H, 0. 

(Obtained.. 79°1 per cent. C., 10°8 per cent. H. 
Reguired .. 79°0 per cent. C., 10°5 per cent. H.) 

The analysis of the portions of higher boiling point (165°—185°) indi- 
cated increasing amounts of carbon and hydrogen, the mean of several 
determinations being 82°93 per cent. C., and 11°10 per cent. H. ; probably 
due _to the presence of a C,H. hydrocarbon isomeric with oil of turpen- 
tine. Bizio’s* analyses also lead to the same conclusion. 

The blue fraction, after washing and drying over calcium chloride, 
was repeatedly rectified, and the various portions analysed. The 
portions of lower boiling point are, as is plainly shown by their colours, 
the least pure. That obtained between 270°—300° has the purest colour, 
a magnificent azure-blue, similar to that of an ammoniacal copper solu- 
tion. From numerous analyses of this,and from the results obtained 
by Bizio and Borntrager,t it is evident that this body is an isomeride, 
or polymeride of camphor. 

CoH ,,0 Borntriiger. Bizio. Kachler. 

FS rT - - : 
300° 275° 281° 287° (287— 288°) 289° 

C.. 790 79°85 79°81 79°86 7841 798 790 7892 785 784 795 

H.. 105 1060 1069 1089 1069 104 103 1037 107 10°77 105 


* Wien. Akad. Ber. xliii, [2], 292. 
+ Ann. Ch. Pharm., xlix, 218. 
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Vapour-density determinations were also made, but the results are 
inaccurate as the oil is partly decomposed when heated for some time 
above 310°—320° ; nevertheless, the experiments prove that the molecular 
formula is certainly double, and probably treble the empirical camphor 
formula, C,)H,,0. 

A comparison of the properties of this portion of the chamomile oil, 
which the author holds to be pure, with those of the corresponding 
fraction of the oil obtained by distillation of galbanum by Mossner, 
shows them to he identical except in composition which differs consider- 
ably, 


Blue Chamomile Oil, Blue Galbanum Oil, 

281°—289°. 289°—290° (Méssner). 
C = 79°25 per cent. 83°74 per cent. 
H = 10°40 - 11°43 ™ 


Kachler finds, however, that the galbanum oil is a very variable 
mixture according to the temperature at which the resin is distilled. 
It contains varying quantities of a colourless hydrocarbon, which pos- 
sesses the turpentine formula, and may be driven off by heating for two 
or three days at 230°—250°, This hydrocarbon when purified by distilla- 
tion, is not identical with the colourless, limpid, turpentine-like galbanum 
oil obtained by distillation of galbanum in a current of steam. It is 
less limpid, has a perfectly different, unpleasant odour, and boils at 
240°—250°; whereas, the latter boils at 160°—165°. It is probable that 
the high percentage of carbon in Moéssner’s blue oil,is due to an ad- 
mixture of this hydrocarbon. Kachler found, that the blue galbanum 
oil, after purification from this body &c., gave 79°07 and 80°8 per cent. C., 
and 10°42 and 10°4 per cent. of H.; numbers agreeing well with the 
camphor formula. 

On treating chamomile oil with potassium and with phosphoric anhy- 
dride in the same way as Mossner treated galbanum oil, the behaviour 
of the two oils was found to be identical, and the products obtained 
were of the same composition. 

Products of the treatment with potassium :—- 


From Galbanum Oil. From Chamomile Oil. 
Kachler Kachler 
nCjoHj,. Méssner (255°). (255°). — (250°—255°). 
- tace ee 88°7 88'8 88°0 881 
Mm évse BS 11:3 111 11°4 11°8 


The vapour-density determined by Dumas’ method, was 148; that 
calculated for 3(CioHis) being 14°1. 
Products of the action of phosphoric anhydride :— 


Witeieme - 
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From Galbanum ’ From Chamomile 


n(Cj9H,,0) - oil. oil. 
n(H,O) = n(C,oH),). Kachler, Kachler. 

OC... DS 89°2 88°8 

H.... 10°4 10°4 10°8 


‘he author then remarks that, bearing in mind the extreme difficulty 
of preparing such bodies in the pure state, he would not have considered 
the analytical results obtained with the two oils perfectly conclusive in 
favour of their identity, were it not for some other characteristic re- 
actions which seem to remove all doubt. On adding an ethereal bromine 
solution to a dilute ethereal solution of the product from the treatment 
of the blue chamomile oil with potassium, the liquid becomes, after a 
short time, azure blue.—This colour is not persistent; on the evapora- 
tion of the ether, which must have been employed saturated with water, 
it turns green, and finally brown. The product from galbanum oil 
and also the products of the action of phosphoric anhydride on the two 
oils, all give exactly the same reaction. 

On agitation with nitric acid, sp. gr. 1°25, a similar reaction is ob- 
served. The brownish colour at first produced, soon passes into a deep 
violet; afterwards oxidation takes place, and the colour disappears. 

H. E. A. 


Ou Indian Oil of Geranium. By Oscar JacoBsEn.* 


Tue commercial oil of geranium investigated was a greenish-yellow 
liquid, having an agreeable smell of roses, and a feebly acid reaction. 
It had a sp. gr. of 0°887 at 20°, yielded no deposit when cooled at from 
10° to 15°; and did not act on polarised light. Another sample of oil 
had at 20° a sp. gr. = 0°910; but was adulterated with 20 per cent. of 
fatty oil. 

Fractionally distilled, about 8 per cent. came over between 90° and 
and 120° (this was alcohol, which was not present in the second sample) ; 
the thermometer then rose quickly, the greater part distilling over 
between 210° and 240°. At 250° a thick brown residue was left. 
Traces of copper were present in both samples of oil. The portion dis- 
tilling below 210° contained valeric acid. 

By repeated fractional distillation of the product, which came over 
between 210° and 240°, a liquid was obtained, boiling at 232°—233°, 
called by the author geraniol, whose analysis gave numbers agreeing 
with the formula C,,H,,0. 

Geraniol is a colourless, strongly refracting liquid, which does 
not solidify at — 15°, and does not act on polarised light. Its density 
is 0°8851 at 15°. With alcohol and cther it mixes in all proportions. 
With calcium chloride, it forms the compound CaCl,.20,H,,0. 


* Ann. Ch. Pharm., clvii, 232. 
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Fusing potash produces valeric acid by its action on geraniol. By 
oxidation with a cold, neutral solution of potassium permanganate, 
geraniol yields valeric acid; in addition, fatty acids poorer in carbon, 
especially acetic acid, when the solution is allowed to become heated. 

With a hot solution of potassium chromate and sulphuric acid the 
principal product is acetic acid; valeric and succinic acids are also 
formed. 

Nitric acid produces nitrobenzene, hydrocyanic acid, oxalic acid, 
and a resin, but no analogue of camphoric acid. 

By passing gaseous hydrochloric acid through geraniol, or by heat- 
ing the latter body for some hours to 80°—90° with strong aqueous 
hydrochloric acid, geraniol chloride C\H,,Cl was obtained as an oily 
liquid, which decomposed on distillation. The chlorine appears to be 
easily movable; silver nitrate precipitates it completely from the 
alcoholic solution of the chloride. Potassium bromide and iodide con- 
vert geraniol chloride in alcoholic solution, at the ordinary temperature 
into the bromide C\Hy,Br, and the odide CyH,;I. The cyanide, sulpho- 
cyanate, and various compound ethers, can be obtained in an analogous 
manner. 

Geraniol ovide CHO was obtained by heating the chloride with 
geraniol, with water, or with alcoholic potash. ‘The sulphide CHS 
was obtained by the action of alcoholic potassium sulphide on geraniol 
chloride. 

Geraniol, like its isomeride, borneol, appears to function as a mon- 
atomic alcohol; the fact that geraniol and its derivatives are liquids 
and inactive towards polarised light, constitutes a physical difference 
between them and borneol. 

By distilling geraniol with zinc-chloride or phosphoric anhydride, a 
liquid hydrocarbon geraniene, boiling at 162°—164°, was produced. 
The formula of geraniene is CyH,.; its vapour-density, taken at 
237° = 4°93. It forms with hydrochloric acid a liquid chlorhydride ; 
but no hydrate was obtained on treating the hydrocarbon according to 


Wiggers’s method of preparing terpine. 
W. H. D. 


On the Separation of the Ethyl Bases by means of Oxalic Ether. 
By A. W. Hormann.* 


Tus well-known method, which the author discovered some time ago 
(Proc. Roy. Soe. xi, 66), is best carried out in the following way :— 
The mixture of bases, after having been well dried over caustic potash, 
is placed in a flask which is connected with a reversed condenser and 
provided with a tap funnel, by means of which perfectly dry oxalic 


* Zeitsch. f. Chem. [2], vii, 38. 
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ether is added drop by drop. For 100 grms. of the mixed bases 150 
grms. of oxalic ether are sufficient. After cooling, the contents of 
the flask solidify to a soft crystalline mass, whilst still warm is 
placed in a glazed autoclave and heated in the water-bath for several 
days. The vessel is then connected with a condenser, and heated 
in a salt-bath as long as alcohol and triethylamine come over. By 
neutralising the distillate with hydrochloric acid and evaporating on 
the water-bath, triethylamine hydrochloride is left behind as a fibrous, 
crystalline, not deliquescent mass. 

The residue in the autoclave, which consists of a half liquid and 
half solid mass, is cooled in a freezing-mixture and then pressed be- 
tween linen cloth, by which means diethyl ovamide, C,0.[N(C.H;)H]}., 
is left behind, which is purified by crystallising it from hot water. 
From this compound pure ethyl amine can any time be obtained by 
distilling it with caustic potash. The liquid which has passed through 
the cloth, consisting chiefly of ethylic diethyloxamate, 0:0. { oC.” 
is subjected to fractional distillation, whereupon first small quantities 
of alcohol, triethylamine, and diethyloxamide pass over, then between 
250°—254° pure ethylic diethyloxamate, and at last oxalic ether. 
The diethyloxamate is kept and used for the preparation of diethyl- 
amine when required. The mother-liquor from the diethyl oxamide 
yields on distillation with caustic potash a mixture of ethylamine and 
diethylamine, which can be used for lecture experiments. The frac- 
tions distilling below and above ethylic diethyloxamate are employed 
in a fresh operation. 

For the preparation of the three bases the author used the crude 
ethylic chloride, which is obtained as a bye-product in the manufacture 
of chloral. He found that dicthylamine is always formed in the 
largest quantity and obtained by the above-described process several 
kilogrammes of pure ethylic diethyloxamate. C. S. 


Preparation of Guanidine. By A. BAnnow.* 


In Erlenmeyer’s synthesis of guanidine, by the action of chloride of 
cyanogen on ammonia, equivalent to cyanamide and ammonium 
chloride, the author finds that the chloride can be conveniently 
replaced by the iodide of cyanogen. The solubility of ammonium 
iodide in alcohol appears to hasten the formation of guanidine. Iodide 
of cyanogen with three times its weight of alcoholic ammonia (of 10 
per cent.), heated in a sealed tube in the water-bath for three hours, 


gave almost the theoretical quantity of guanidine salt, in a nearly pure 
state. W. H. D. 


* Deut. Chem. Ges. Ber., iv, 161. 
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On the Action of Sulphur Chloride upon Aniline in Presence of Carbon 
Bisulphide. By Av. Cuaus and W. KRALL.* 


By acting upon aniline with crude sulphur chloride, which, to 
moderate the violent reaction, was diluted with carbon bisulphide, the 
authors obtained a product which, as they believed, contained some 
new compounds. But on repeating their experiments with pure 
sulphur chloride, they found that only well known bodies are 
formed, which in their former experiments were further acted upon by 
the excess of chlorine contained in the crude sulphur chloride, and 
that the carbon bisulphide takes part in the reaction, which is com- 
pleted in two stages. 

First sulphocarbanilide, aniline hydrochloride, and free sulphur are 
formed, thus— 


4C,H,N + 2SCl + CS, = C,;H,.N.S + 2(C,H;N.HCl) + 358. 


In the second stage, the excess of sulphur chloride acts upon the 
sulphocarbanilide, exactly as Hofmann has shown that iodine does, 
producing triphenyl-guanidine and phenylic mustard oil : 


2C,;H;,N.S + 2S8Cl — C,9H,;N3.HCl + C;H;NS + HCl + 38. 
C. S. 


Action of Zine Chloride, Nitrous Acid, Chloride of Lime and Hydro- 
chloric Acid, on Morphine; and of Zine Chloride on Papaverine. By 
E. L. Mayer.f 


Action of Zine chloride on Morphine. A solution of zinc chloride, 
boiling at about 200°, was allowed to cool to 110°, and then mixed 
with a hot saturated solution of morphine hydrochloride. The 
liquid was then heated for 13 hours to 120°. Apomorphine was 
recognized as a product of decomposition at this temperature, by its 
analysis, and by its reactions and physiological effects. The formation 
of apomorphine is preccded by that of a body not yet examined; but 
H,0 

> 
heated to 170°, no apomorphine is obtained, but another basic substance, 
not yet investigated. 

Action of Nitrous Acid on Morphine. Nitrous acid, prepared by 
reducing nitric acid with arsenious oxide, was passed rapidly through 
water, which held about =; its weight of pure morphine suspended. 
The morphine soon dissolved, the liquid becoming dark. When onlya 
few flakes of morphine were left undissolved, the liquid was quickly 


* Deut. Chem. Ges. Ber., iv, 99. 
+ Deut. Chem. Ges. Ber., iv, 121. 
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filtered, and set aside. After 24 hours’ standing, about 50 per cent. 
of the morphine employed had separated in the form of reddish-yellow 
crystals. This separation is increased by agitating or warming the 
liquid. The crystals washed first with water, and then with cold alcohol, 
were dried over sulphuric acid. The results of several analyses led to 
the formula, C,;H;,(NO)NO; + H,0. It is called for the present 
“body A.” Heated to 125° it loses 5°40 per cent. H,O, leaving 
Cy;His(NO)NO;. On boiling with water, decomposition took place, 
attended by evolution of an odourless gas. A deposit (D) remains 
undissolved after continued boiling ; it is removed by filtration from the 
liquid, which contains in solution a substance (C) not yet obtained in 
the pure state. The body D gave on analysis numbers which would 
agree equally well with the formula C,;H;NO, or with C,;HisNO,- 
With hydrochloric acid it evolves chlorine, and apparently another gas. 
When the substance A is added to a cold mixture of one-third con- 
centrated sulphuric acid, and two-thirds water, a violent disengagement 
of gas (apparently nitric oxide) takes place. The body D behaves in 
a similar manner. At the same time another substance is formed, 
whose composition, when dried at 125°, agrees with either of the 
formule 2(C,;Hi,.NO;)H2SO,, or 2(C1;HisNO;) H.SO,. 

Action of Chloride of Lime and Hydrochloric Acid on Morphine.— 
When solution of chloride of lime is added to morphia dissolved in 
an excess of dilute hydrochloric acid; greenish-white flakes are de- 
posited, which do not disappear on addition of more hydrochloric acid. 
These flakes were dissolved in boiling alcohol, the alcoholic solution 
precipitated by water, and the precipitate dissolved in ether. On 
distilling off the ether, an oil is left behind, which becomes solid after 
about ten days’ standing over oil of vitriol. Its analysis gave 40°52 
per cent. carbon, 3°37 per cent. hydrogen, and 20°85 per cent. chlorine, 
numbers which would be given by C,;HisCl;NOvw. 

Papaverine and Zine chloride.—Hydrochloride of papaverine heated 
with solution of zine chloride, appears to lose a molecule of water, with 
formation of a basic compound, whose hydrochloride had the compo- 
sition CyHy.N.0;.2HC1. 

2C»H»NO, — H,0 = CyoHyN.0,. 
Papaverine, by further treatment with zinc chloride, and by treatment 


with chloride of lime, appears to yield substances similar to those 
obtained from morphine under like conditions. 


W. H. D. 


Action of Nitrous Acid on Urea in aqueous solution. By A. Cuavus.* 


Tur decomposition of urea on warming its aqueous solution with 
* Deut. Chem. Ges. Ber., iv, 140. 
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nitrous acid is at present represented in two different ways, as shown 
by the following equations :— 


(II) 2CH,N,0 + N.O; = (NH,)2CO; + 2N.2 + CO., 


the first of which is to be found in most text-books ; the second is that 
given by Wohler and Liebig many years ago. The author, having 
recently investigated the action more exactly, finds that both modes of 
representation are correct under certain circumstances. When nitrous 
acid (1 mol.) is added to solution of urea (2 mol.) in the cold, and the 
mixture is then heated, decomposition takes place as represented by 
equation (II); carbon dioxide and nitrogen are evolved in the proper 
proportions, and the residual liquid contains ammonium carbonate 
only. When, however, nitrous acid is gradually added to a hot solu- 
tion of urea, in the above proportions, the same quantities of carbon 
dioxide and nitrogen are evolved as before, but nearly half the urea 
remains undecomposed. In this case the decomposition evidently 
takes place according to equation (I), only half of the urea taking part 
in the reaction; but the author has noticed that the reaction is never 
perfectly expressed by this equation, some ammonium carbonate being 
always found in solution together with the unaltered urea. These 
apparently contradictory facts are explained in the most simple manner 
by the observation made long ago by Wohler and Liebig (Ann. Chem. 
Pharm. xxvi, 261) that urea (2 mol.) and nitrous acid (1 mol.) react 
upon each other in the cold, forming cyanic acid and ammonium 
nitrite. When, therefore, the two substances are brought together in 
the cold, the first reaction is as follows :— 


20H.N,O + N.0O; + H,O = 2NH,NO, + 2CNHO; 


on warming the solution, further changes take place, the ammonium 
nitrite being resolved into nitrogen and water, and the cyanic acid 
reacting with water to form ammonium carbonate and carbon dioxide, 
thus :— 

2NH.NO, = oN. + 4H.0 ; and 


When, on the other hand, the nitrous acid is added by degrees to a 
hot solution of the urea, a small quantity of urea at once undergoes the 
above changes with the first portion of acid added, whilst further 
portions of acid coming in contact with the newly-formed ammonium 
carbonate as well as with urea, act simultaneously upon both these 
substances, a part acting upon the ammonium carbonate to form 
carbon dioxide, nitrogen, and water, and the remainder decomposing 
urea in the manner described. Under these conditions some of the 
urea must obviously remain undecomposed. 
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The decomposition expressed in equation (II) can be realised only 
by adding the whole of the nitrous acid to the urea in the cold and 
then heating, or by adding, together with the nitrous acid, an equiva- 
lent quantity of a stronger acid. In the latter case it is a matter of 


indifference whether the heat be applied before or after mixing. 
J. R. 


Decomposition of the so-called Sulpho-ureas by Nitrous Acid. 


By A. Craus.* 


Tue author employs in his experiments a solution of nitrous ether in 
alcohol (obtained by saturating cooled absolute alcohol with nitrogen 
trioxide), having ascertained that such a solution, when preserved in 
closed vessels in the cold, acts in precisely the same way as freshly- 
prepared nitrogen trioxide passed into alcoholic solutions. 
Diphenylsulphocarbanide treated with this solution in the cold is 
instantly decomposed, evolving torrents of gas, which consists chiefly 
of nitric oxide, and is certainly free from carbon dioxide and oxysulphide. 
Some time after the termination of the experiment, the liquid, which is 
turbid at first, becomes perfectly clear, and a quantity of free sulphur 
is deposited, exactly equal to half the amount contained in the sulpho- 
carbamide employed. The alcoholic liquid then contains phenyl 
sulphocyanate and triphenylguanidine, nearly in the calculated propor 
tion. The decomposition appears to be represented by the equation— 


2C,;,H»N2S + N.O; a Ci9Hy;N; + C,H;.CNS ot Ss + H,O + 2NO, 


according to which, the action of nitrous acid in alcoholic solution is 
perfectly analogous to that of iodine, chloride of sulphur, &c. 

The author has also examined the action of the above reagent on 
sulphocarbamide and on the isomeric compound, ammonium sulpho- 
cyanate, hitherto without arriving at any definite results. He has 
observed the remarkable fact that ordinary urea is not acted upon by 
alcoholic nitrous acid. Urea treated with a large excess of the reagent 
dissolves without decomposition; the solution does not evolve gas, 
even on standing for weeks in closed vessels, and when afterwards 
evaporated over the water-bath deposits unaltered urea. 


J. R. 


On Phenylic Xanthamide. By A. W. Hormann.t 


TxIs compound is formed, together with xanthic acid and free sul- 
phur, by acting upon aniline with ethylic disulpho-carbon sulphide 
(Debus’s ethylic bioxysulphocarbonate) 


* Deut. Chem. Ges. Ber., iv, 143. 
+ Zeitschr. f. Chem. [2], vii, 37, from Deut. Chem. Ges, Ber., iii, 172. 
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A portion of the xanthic acid is further acted upon by an excess of 
aniline present, diphenylic sulphur urea being formed— 


Cs 
om} CS.0 + a | Su a oe + © aS O + HS. 
2 H. 


The phenylic xanthamide obtained by this reaction is identical with 
that previously described by the author. It forms triclinic crystals, 
which are more soluble in alcohol than sulphur urea. 

C. S. 


A new Solvent for Indigotin. By A. A. pp AGUIAR and ALEX. 
Bayer.* 


Te authors first call attention to the difficulty of obtaining crystallised 
indigotin in the pure state, chiefly owing to its insolubility in the 
ordinary solvents; boiling creosote and phenol, which dissolve it in 
small quantity, deposit it in a flocculent state on cooling. They 
find, however, on boiling finely powdered commercial indigo with 
aniline, that the colouring matter readily dissolves, yielding a deep 
blue solution, which, if filtered hot and set aside for some hours, 
deposits almost the whole of the indigotin in the crystalline state. When 
required very pure, it should be again crystallised from aniline, and the 
crystals washed with alcohol.and dried. As thus obtained it is chemi- 
cally pure, has a brilliant coppery lustre, and rivals in appearance that 
prepared by sublimation. 

The authors, in their endeavours to find other solvents that might be 
employed in place of aniline, observed that benzol and chloroform dis- 
solve indigotin in small quantity, and deposit it in a flocculent state on 
cooling. Alcohol and ether at their boiling temperatures also dissolve 
it in small quantity. 

C. E. G. 


* Ann. Ch. Pharm., clvii, 366. 
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PAPERS READ BEFORE THE CHEMICAL SOCIETY. 


XVI.—On some Saline Compounds of Cane-Sugar. 
By C. Haveuton GILL. 


Pe.icor has described* a compound of cane-sigar and salt, to which 
he ascribed the formula C.,H,.0.,NaCl (C = 6 H =°*5 O = 8), which 
requires 14°92 per cent. of sodic chloride; this indicates the replacemen‘ 
of 9 parts of water by 58°5 parts of sodic chloride. Blondeau d¢ 
Carrolles subsequently examined a similar compound, to which he 
ascribed the formula C2;H2 O2,NaCl,sHO; this includes water of 
crystallisation, of which Peligot makes no mention. Subsequently 
Mitscherlich denied the existence of the body, and Hochstetter 
mentioned that other chemists had failed to obtain it. Others in 
France and Germany having incidentally thrown doubts on the 
existence of any saline compounds of cane-sugar, it became of interest 
to me, for technical reasons, to examine into the question, and to 
ascertain whether Peligot’s statements were really unfounded. 

Having obtained some positive results, I beg to lay them before the 
Society, for though of little interest in themselves, their publication 
may prevent the necessity of some other worker wasting so much time 
on an ungrateful subject. 

Being at first unsuccessful in preparing Peligot’s compound by the 
method which he describes, I boiled a solution of sugar with an excess 
of salt for some time, filtered, and set aside the apparently uncrystal- 
lisable syrup, while other experiments were undertaken. At the end 
of some months, a few small, not very transparent, but individually 
distinct crystals, had formed. They were drained, rinsed, and 
pressed. 

‘5744 grm. lost °045 grm. water by drying for 74 hours at 
60°—120° C., and when ignited with hydric sulphate left ‘1304 grm. 
sodic sulphate. 

These numbers lead to the formula 2C,:H2.0,;.3NaCl.4H.O. 


Calculated. Found. 

C,.H»2On (by difference) .. 73°43 73°47 
Dt 2ticisuneadaincaes 18°84 18°70 
| io denser sais 773 7°83 
100°00 100°00 


This compound, of an unexpected composition, having been obtained, 


* Ann. Ch. Pharm. xxx, 71. 
VOL. XXIV. x 
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a number of solutions of sugar with various proportions of different 
salts, were made up and set aside to crystallise spontaneously in a dry 
air-space, or in the gentle and regular warmth of a sugar-house 
working floor. Where crystals were not obtained by these means, a 
more rapid evaporation was tried, or an alcoholic solution was slowly 
evaporated, and in many cases these and other methods were tried 
with liquids, neutral, alkaline, and faintly acid. The salts employed 
were, the chlorides of potassium, sodium, lithium, and ammonium, the 
bromides of potassium, and sodium, and the iodides of potassium, 
sodium, lithium and ammonium. In each case, four solutions were 
prepared, having one, two, three, and four molecules of the salt to the 
double molecule of sugar 2C;2H On. 

None of the potassium salts gave compounds of a definite composition. 
The mixture containing the chloride in the smallest proportion, gave 
crystals of pure sugar; those containing the two largest proportions 
gave a crop of pure potassic chloride. From the solution containing 
2KCl to 2C,,H»On, anhydrous crystals containing from 1°3 per cent. to 
19°6 per cent. of potassic chloride, slowly separated, leaving behind 
a mother liquid of the consistency of treacle. 

The solutions containing potassic bromide behaved in a very similar 
manner, giving crystals often very clear and sharp, and sometimes five 
or six mm. in extreme dimensions, but always anhydrous and of 
irregular composition. Different specimens contained such proportions 
of potassic bromide as 248, 19°15, 16°17, 12:0, 7°56, 28°15 and 22°3 
per cent. In appearance the crystals could not be distinguished from 
those of pure sugar. The solutions containing potassic iodide evapo- 
rated to very thick sticky masses, sometimes containing a number of 
minute crystals which could not be separated from the mother liquor. 

The sodium salts gave more definite results. In the case of the chlor- 
ide, the solntion containing least salt first gave crystals of pure sugar, 
and then, on further concéntration, deposited crystals which are 
doubtless the same as those of the compound examined by Peligot, 
and are identical with those obtained from the liquid containing the 
next higher proportion of salt, viz., NaCl to C,.H2,On. 

This compound crystallises in prisms terminated by pyramids; it 
deliquesces only in very moist air—loses no water in a dry vacuum 
at ordinary temperatures, but gives off the whole of its water of 
crystallisation, amounting to 8°25 per cent. by long exposure to a 
temperature of 60°—7U° C. It is very soluble in water, less so in 
spirit. From its solution in hot spirit of 85 per cent., anhydrous 
crystals containing from 5 to 10 per cent. of sodic chloride are deposited 
on cooling or slow evaporation, and these, on being again crystallised 
from spirit, give a crop of pure sugar. When ether is added to its 
solution in spirit of not more than 75 per cent., an oily layer is formed 
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at the bottom of the vessel, and in this crystals form, and continue 
to grow for eight or ten months; these are hydrated and definite in 
composition. They are thin, hard, and transparent, and of exactly 
the same composition as those obtained by recrystallisation of the 
original crop from water or, what is better, spirit of 10 per cent. 

14011 grm. ether deposited compound lost ‘1157 water by drying 
for 152 hours at 65° C., and gave ‘2277 grm. sodic sulphate. 

10121 grm. which had been recrystallised from water lost ‘083 grm. 
water, and gave ‘1641 grm. sodic sulphate. 

Ether deposited Re-crystallised 


Calculated. crystals. from water. 
C,,H2On (by difference) .. — -- a 
he aneesiab aces coer 1894 13°39 13°36 
ERAS hie candied iki gan 8°25 8:26 8°20 


These numbers agree closely with those required by the formula 
C,.H..0,,.NaCl.2H.0. 

Many different preparations of this compound were analysed, some 
of which were deposited from solutions containing sugar or salt in 
excess. The crystals were pressed and dried, but not recrystallised. 


NaCl... 13°48 13°5 13°5 13°6 13°35 
H,0 .. — — — 8:0 — 


The solutions containing three and four molecules of sodic chloride 
to the double molecule of sugar, for the most part, first deposited 
crystals of salt, and then those of the above-described compound ; and 
hitherto I have been unable to satisfactorily determine the conditions 
necessary for the production of the body described at the beginning of 
this paper. I have only once succeeded in preparing that compound 
since the first lot of accidentally formed crystals, and on this solitary 
occasion there had been a continuance of very cold weather during 
the whole period of crystallisation. This second lot of crystals gave 
the following numbers on analysis :— 

13005 grm. lost ‘1004 water, and gave ‘2927 grm. sodic sulphate, 
or 7°72 per cent. water, and 18°55 per cent. sodic chloride, which 
numbers show it to be the same body as that previously analysed. 

The solutions containing sodic bromide can hardly be made to 
crystallise at all. A small quantity of minute confused crystals were 
deposited after some months from the solution containing 3NaBr to 
2C,2H»2On; these, when pressed and dried over oil of vitriol, gave 
numbers which would point to a formula NaBr.C,,.N2,0,.13H,O, but it 
is more probable that when pure it is similar in composition to the 
analogous compound of sodic chloride: unless, like the iodine compound 
next to be described, it differs from the corresponding chlorine compound 
in respect to water of crystallisation. 


Found { 


x 3 
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Calculated for Calculated for 
C\2H220};.NaBr.2H,0. Found. 2Cj2H2.0);.2NaBr.3H,0. 
C2H.0n.. a — sid 
NaBr .... 21°4 22°07 21°82 
H.0...... 748 5°49 5°72 


The solutions containing sodic iodide give crystals of definite and 
constant composition with remarkable ease. These crystals always 
have the same composition whatever the proportions of the constituents 
in the mixture, unless one be in such large excess that it can in part 
crystallise out before the liquid becomes saturated with the compound. 
The solutions containing a moderate excess of sodic iodide yield the 
best crystals and quickest growth. They can be recrystallised as often 
as desired from water or dilute spirit, without suffering decomposition, 
forming large transparent crystals even from small quantities of solution 
—70 c.c. of the saturated solution when allowed to evaporate spon- 
taneously over oil of vitriol often giving crystals more than an inch 
long and half an inch thick, resembling Rochelle salt in general ap- 
pearance. 

For the following analysis a portion, which had been three times 
crystallised from water, was used :— 

(a.) *7949 grm. crushed and dried over oil of vitriol gave ‘472 grm. 
silver iodide. 

(b.) 1:5307 grm. lost ‘0683 by drying 64 hrs. at 60°—100° C., and 
gave ‘275 grm. sodic sulphate. 

These numbers agree with the formula 2C,,.H.0:3Nal.3H,0. 


Calculated. Found. 
. "a b 
aa 37°88 37°9 37°87 
PP iedeeteses 454 —— 4°46 


Other crystals from solutions containing either a large excess of 
sugar, or of sodic iodide, or which had been crystallised from spirit, 
gave the following numbers, which show that this body forms under 
very various conditions : 

NaI .. 37°85 37°76 38°3 38°4 38771 37°9 
HO... — — — 4°35 — 4°67 


When powdered, the crystals lose no water in a dry vacuum, but they 
lose all at 60° C. without melting, and the dry mass will then bear a 
temperature of about 120° C. without decomposition. Fresh crystals 
melt at about 90° C., and cannot afterwards be dried. They are 
slightly deliquescent in very moist air, soluble in 1°5 times their weight 
of water at ordinary temperatures, and in an indefinitely small quantity 
at 100°C. They are soluble in spirit to a less extent, nearly absolute 
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alcohol causes a separation of sugar. 20 grms. of crystals crushed 
between paper, but not otherwise dried, dissolved up to 100 c.c., gave 
a liquid which in a column of 200 mm., rotated a ray of polarised light 
30% as much as a plate of right-handed quartz 1 mm. in thickness, 
while the sugar contained in it (reckoned as pure) would, if brought 
to the same volume, have caused a rotation of 4%4, from which it 
appears that the rotatory power of sugar is not altered by combining 
with sodic iodide. 

The specific gravity of the crystals themselves is 1,854. 

Professor W. H. Miller has been so kind as to examine these and 
some other crystals for me. His measurements and other observations 
here quoted. I take this opportunity of expressing my thanks and 
obligations for Professor Miller’s most valuable help. 

‘Compound of cane-sugar and sodic iodide. 

“ Oblique—Simple forms, a 100, ¢ 001, ¥101, #10 1, 
m110,s 111, r 332. 

“ Angles, measured by the angles between normals to the faces— 

ca 85° 20! 
cv 54: 26 
ct 118 53 
am 63 46 
cm 87 56 
er 77 29 
cs 72 30 
vs 58 52 
“Cleavage, c perfect, a less distinct. The forms to which the faces 


r, 8, v, t, belong occur but seldom, and the values of the angles they 
make with c, and with one another, are liable to considerable un- 


certainty. 
“ Twins.—Twin-face a. co = 9° 20'.* . 
“The optic axes are ina plane normal to the plane sw} 


of symmetry. When seen through the face a and 
the opposite parallel face, in oil, they make with 
each other an angle of between 114° and 115°. A 
line bisecting this angle lies between normals to m |a 
c and a, making with the latter an angle of about 
12°. When the crystal is immersed in oil, so that 
light is refracted through the faces c, a, in a plane 
normal to the edge ca, the most refracted ray is 
found to be polarized in the plane of refraction.” 


* The ca is the letter c and a letter ¢ turned upside down—a notation that I 
have found very convenient in expressing the angle between the faces of two crystals 
constituting a twin crystal. 
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None of the mixtures containing lithium gave any crystals other 
than those of sugar; those containing a large proportion of the salt 
simply dried up to a gummy mass. 

The mixtures containing ammonic salts gave no definite compounds. 
The chloride, when in small quantity, allowed sugar to crystallise out 
freely ; when in large quantity, it hindered crystallisation, but in time 
allowed the liquids to deposit well formed, isolated, anhydrous 
crystals, generally opaque, but having the appearance of a definite body. 
These crystals in fact contained most variable proportions of ammonic 
chloride, e.g., 7°2, 6°76, 6°7, 0°78, 0°85, and 4°9 per cent. 

No results were obtained from the solutions containing ammonic 
iodide. 

These crystals of sugar, containing ammonic chloride, and the 
equally distinct, though generally smaller ones, containing potassic 
bromide, and those deposited from a hot alcoholic solution of the lower 
salt compound, must, I imagine, be built up by an anhydrous compound 
of the salt and sugar, isomorphous with sugar itself, crystallising out, 
together with an excess of the latter. 

Professor Miller has examined some of the crystals containing 
ammonic chloride, and reports as follows :— 

“The crystals of the compound of cane sugar and ammonic chloride 
are not distinguishable in form from those of pure sugar. In conse- 
quence probably of the difficulty of removing the syrup from the faces 
of the crystals, the measurements made by Rammelsberg, Hankel, 
and Wolff, differ considerably from one another (Rammelsberg, 
Handbuch der krystallographischen Chemie, 8. 397), and from measure- 
ments made by myself some time ago (Cambridge Philosophical Tran- 
sactions, vol. vii, p. 209). 

“The crystals of sugar and ammonic chloride belong to the oblique 
system. The simple forms are :— 


¢ 001, a 100, € 011, 7 101, 6101, m 110, 0 111. 


‘As in crystals of pure sugar, the forms to which the faces e, 0 belong 
appear to be hemihedral, those faces only being found which are on one 
side (not always the same) of the plane of symmetry. 

* Taking the angle between normals to two faces of a crystal drawn 
towards the faces from a point in the interior, for the measure of the 
dihedral angle made by the faces, Wolff’s observations give :— 


os «6zlCUTO® 30’ 
ar = 46 15 
ase = 115 30 
ce = 40 30 


am = 50 46 
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ro = 82° 24 
cm = 81 30 
co = 48 10 
ce = 40 30 
nr= 64: 4, 
ms = 105 48 
ae = 79 46 
mo = 88 20 
ao = 54 16 


“The differences between these angles > ec 
and those of the crystals of sugar con- 
taining ammonic chloride, are not larger 


than the differences between the angles 
obtained for pure sugar by the observers 


mentioned above.” NoOA 
That the crystals are not simply sugar 


with adhering ammonic chloride is, I think, shown by their individual 
perfection, and by the fact that they are deliquescent, whereas neither 
constituent is so. 

The solutions of all the bodies described in this paper, especially 
those of the lower salt compound, exhibit persistent supersaturation in 
a remarkable degree. A saturated warm solution, when cooled and 
shut up in an air-tight vessel with several crystals of the solid body, 
continues to deposit more of the compound for several months. 

Jt is to be remarked that the sodium salts which give definite com- 
pounds are known to crystallise with two molecules of water, when 
deposited at low temperatures, and that the iodide does so at ail tem- 
peratures up to 20°C., whereas the corresponding potassium salts are 
anhydrous, at whatever attainuble temperature they may be crystal- 
lised. 

The composition of the sodic iodide compound makes it seem pro- 
bable that the true molecular weight of cane sugar should be repre- 
sented by C2sHyOr». 

I have endeavoured to prepare compounds of sugar with sodic 
acetate, nitrate, iodate, and rhombic phosphate, but in no case did I 
get any but anhydrous bodies of indefinite composition. 

These experiments were made in Messrs. Martineau’s refining 
laboratory. 
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XVII.—On the Productive Powers of Soils in Relation to the Loss 
of Plant-food by Drainage. 


By Avucustus VortcxeEr, Ph.D., F.R.S. 
(A Lecture delivered before the Chemical Society, May 4th, 1871.) 


No person, however slightly he may be acquainted with agricultural 
chemistry, can fail to recognize the intimate connection which exists 
between the productive powers of soils and their composition. 

The various mineral matters which compose the ash of every descrip- 
tion of agricultural produce are as essential to the very existence of 
plants as oxygen is to the life of animals. These inorganic or ash 
constituents of plants can only be furnished by the soil upon which 
they’ are grown, or by the manure which is purposely put upon 
the land with the view of supplying any deficiency of plant-food: hence 
the absence or deficiency in the soil of lime, or potash, or phos- 
phoric acid, or any other essential ash-constituent of plants, renders 
the land either barren or more or less unproductive. The fertility 
of land unquestionably depends in a great measure upon the nature 
and the amount of the stores of mineral plant-food in the soil. 

To a person imperfectly acquainted with the teachings of modern 
agricultural science, and the experience of those who are actually and 
intelligently engaged in the cultivation of the soil, nothing appears 
more simple than to recognize the cause or causes of barrenness or com- 
parative unproductiveness of our fields, and to apply the appropriate 
remedies. 

According to the superficial views of a certain class of amateur 
farmers and chemists, all that requires to be done in order to ascertain 
why certain soils are almost barren, and others not as productive as it 
is desirable they should be, is to determine by analysis in what essential 
plant-constituents they are deficient. Having ascertained this, the 
remedy in their view, is equally simple. Add to the land, they say 
those constituents which the plant requires, and which the analysis has 
shown to be deficient in the land, and the effect will be a luxuriant 
development of the crops which are intended to be raised upon it. 

The amelioration of sterile soils or the restoration of the fertility of 
land, impaired by constant cropping and bad farming is, however, not 
quite so simple a matter as it may appear to some people; for, apart 
from the difficulty of determiniag with precision the exact composition of 
soils, and the impossibility of ascertaining by analysis the relative state of 
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fertility of different fields, a number of conditions have to be considered 
in addition to the chemical composition of a soil, before we can get 
an intelligent idea of its agricultural capability. 

Allow me, by way of illustration, to direct your attention to a few 
facts, which it is hoped will show the futility of the endeavour to 
solve by a mere soil-analysis, the important practical questions, how 
the fertility of the land is to be maintained or increased. 

1. In the first place I would observe that there are many apparently 
similar soils, that is to say, soils in which the analysis shows like quan- 
tities of the same constituents, such as potash, soda, lime, phosphoric, 
sulphuric acid, &c., and which, notwithstanding, differ widely in their 
productive powers. This fact plainly shows that soil-analyses, as 
usually performed by chemists, do not afford in all cases, a sufficient 
guide for estimating the agricultural capabilities of different soils, or 
for pointing out the kind of manure which is particularly well adapted 
for the special crop which we wish to raise. 

Even a detailed analysis of a soil gives only the proportions of the 
different soil-constituents, but generally without reference to the states 
of combination in which they exist in the soil; and it is altogether 
silent on the property possessed by all cultivated soils in a higher or 
lower degree of effecting striking and important changes in the ma- 
nuring matters which are placed upon the land. 

2. Soil-analyses throw no light whatever on the physical or mechani- 
cal condition, which affects greatly the fertility of land. 

Great stress is laid by Liebig, as it is, indeed, by all good farmers, 
on the mechanical condition of the land. In dwelling upon the benefits 
resulting from ploughing, subsoiling, harrowing, and similar means of 
improving the permeability and general texture of soils, Liebig directs 
special attention to the physical state of combination, as he calls it, in 
which mineral plant-food must exist in the surface soil, in order that 
it may be of service to the growing plant. 

Whatever may be the precise meaning of the term, physical state of 
combination, or whether we assume that mineral food must be pre- 
sented to plants in solution, or in some other mysterious form, variously 
represented in Liebig’s Law of Husbandry, mineral food certainly 
cannot be of any service to plants, except it be present in the surface 
soil in an available form. The word available, perhaps, conveys as 
correct a meaning as the more novel and less graphic expression 
physical state of combination. 

In such an available combination, the mineral plant-food cannot exist 
in the surface soil in badly drained land, through which water cannot 
freely percolate. Thus a soil may contain abundance of potash or 
phosphoric acid, and all the other food-constituents of plants, and yet 
be unproductive, simply because it has no natural drainage, or because 
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it is so stiff or sodden, that the roots of plants cannot penetrate into 
the soil a sufficient depth in order to grow luxuriantly. 

3. Again, a soil analysis may present on paper a very satisfactory 
aspect, and yet the field from which the analysed soil was taken, may 
grow but poor crops, for the simple reason that there is no depth of soil 
to sustain the crop in a growing condition. 

4, The productiveness of land is further influenced by the character 
of the subsoil and its position in relation to the surface-soil; and on 
these points a soil-analysis conveys no information. Thus, an imper- 
vious tile or brick clay subsoil forming a stratum of some 6 to 10 feet, 
and reaching the surface to within 3 or 4 inches, renders the same 
soil far less productive than it is in another part of the same field, 
where the stiff clay subsoil is covered by a greater depth of surface 
soil. 

Supposing the land to be perfectly uniform in composition, and to 
differ in various parts of the field in no respect, except in the position 
or the nearness of the subsoil to the surface-soil, and assuming two 
analyses could be made so perfectly as to yield identical results, two 
samples of soil, one taken from a part of the field where the stiff clay 
bed reaches the surface within 4 inches, and another from a part of the 
field where the same subsoil lies at a depth of 2 feet, would yield 
precisely the same analytical results, and yet the produce on the two 
portions of the same field would be very different. 

5. The aspect of a field, the prevailing wind, amount of rain, dis- 
tribution of the rain-fall in the year, and similar purely meteorological 
conditions, greatly affect the productive powers of land; and on these 
matters for obvious reasons, the chemical analysis of a soil gives no 
information. 

It is evident, therefore, that on many important points on which 
information is necessary before a just estimate can be formed of the 
probable state of the fertility of a field, no light whatever can be thrown 
by a soil-analysis. 

It must not be concluded, however, that because a soil-analysis 
cannot solve all questions relating to inquiries into the agricultural 
capabilities of soils, and a rational system of manuring or the proper 
rotation of crops, it is altogether useless to go to the trouble of 
analysing soils. 

The labour of analysing a soil may be thrown away in some cases, 
whilst in others the analysis may give us useful information which 
may be turned to practical account. 

Allow me to give a few illustrations showing the utility of a soil- 
analysis. 

1. Many soils, it is well known, are greatly benefited by the 
application of lime or marl, whilst others are not materially improved 
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by these means. Now, we can ascertain readily enough by analysis 
whether a soil is deficient in lime or not, and a farmer may at once 
determine whether he should go to the expense of liming or marling 
his land, or not. 

2. Experience has shown that potash-salts, which are now imported 
from the mines at Stassfurt, Leopoldshall, and other places in the 
North of Germany, at a reasonable cost, may be applied with great 
advantage to some soils, whilst on others their fertilising effects 
are scarcely perceptible. A special manure like potash-salts, I need 
hardly observe, can produce little or no effect upon soils, which 
like many good agricultural clays abound in available potash. On 
the other hand, there are soils in which potash does not occur in 
large proportions, and on such soils the removal of potash in the 
produce leads to the exhaustion of an element which is beneficially 
restored to the land in potash-salts. 

Sandy soils, generally speaking, are poor in potash, but there are 
also certain clays more or less resembling porcelain clay, in which the 
percentage of potash is but very small. On clay-land, resembling in 
composition porcelain or fire-clay, potash-salts have a good effect, 
because these clays are naturally deficient in potash. 

The determination of potash alone affords us a rapid means of ascer- 
taining whether potash-salts are likely to be of practical utility to the 
farmer on a particular field. 

3. Again we can ascertain, by the determination of potash in clay, 
whether it is benefited by burning or not. 

Burnt clay is an excellent fertiliser if the process of burning 
is carefully managed and the clay in its natural state contains 
undecomposed silicates of potash, but the expenses of clay-burning are 
almost altogether thrown away if the clay is naturally poor in alkaline 
silicates. ; 

My investigations into the causes of the efficacy of burnt clay as a 
manure, the details of which will be found in vol. xviii., part IL., 1858, 
of the Journal of the Royal Agricultural Society, have shown me that 
the main cause of the efficacy of burnt clay as a manure is the potash 
which is liberated by burning clays containing silicates of potash and 
carbonate of lime, and rendered available for the use of plants. Con- 
sequently no advantage results from burning clays which do not 
contain an appreciable amount of silicates or double silicates of potash. 

4. Peaty soils, or alluvial soils recently reclaimed from the sea, are 
occasionally completely barren. Their sterility is due in most cases to 
the presence of sulphate of iron and of finely divided iron-pyrites. 
Even so small a proportion as } per cent. of sulphate of iron renders 
a soil completely barren. 

I may here quote an analysis, which I made a good many years ago, 
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of a soil from land newly reclaimed from the Haarlem Lake, in Holland. 
This soil containea 100 parts :— 


Dried at 212° F. 
*Organic matter and water of combination.......... 14°71 


Oxides of Iron and alumina......... $60nees soeene 9°27 
Ferrous sulphate (green vitriol) .......... eseeeees 74: 
Bisulphide of iron (iron pyrites) ...... ongeees nena ‘71 
Sulphuric acid united with oxide of iron as basic 1-08 
I OE I 05 0 gcbaeeens seeseess vonesscees 

EE SD cee vsce recess eesseoceseee weces » I 
Magnesia........ $60 bd00 Cheese HO OS ceesseseee 73 
PRORGROTIS BON... 0.0002 cesccsese Snewcecoduenses "27 
Potash........ {iA KONS CkeeEOeyeNee eeeeee "53 
Soda...... rere tT See rere Tre $neeenes ee oe 32 
Se OE COs oo sec ccrcccscecesseceess oe 09 
Insoluble siliceous matter (clay) ......seeeseeeeees 69°83 
100-00 

*Containing nitrogen......ccccccscccccccccccesccccccce ‘SS 

Hqual to amMonia....seeccccccccccccccccccccccesecee “OB 


This soil abounds in all the mineral elements which enter into the 
composition of the ashes of plants, and is especially rich in phosphoric 
acid ; it moreover contains a considerable proportion of organic matter 
capable of yielding on decomposition rather more than 4 per cent. of 
ammonia, but unfortunately it is impregnated with sulphate of iron, 
which neutralises all its useful properties, rendering it unproductive. 

5. We can ascertain by analysis whether a soil contains an excessive 
proportion of one or more matters otherwise useful to vegetation. 
Thus, occasionally, soils contain nitrate of potash or chloride of sodium 
in proportions which prevent, plants either growing at all or only 
languidly. 

As regards soluble saline matters, I may observe that all soils which 
contain readily soluble salts, such as chloride of sodium, in quantities 
admitting of precise determination are more or less unproductive, 
although the salt may be a most effective fertiliser when it is applied 
in the state of a very weak solution. Thus I find that a soil which 
contains only ;5 per cent. of chloride of sodium hardly grows any 
crop. In such an unproductive condition land is found which has 
been inundated by the sea, although it contains scarcely ~5 of a per 
cent. of chloride of sodium, 

This proportion may appear extremely small; but, as a matter of 
fact, 5 of any substance added to a soil amounts to a very much 
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larger quantity than can be safely applied to the land. A little con- 
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sideration will put this into a clear light. An English acre of soil, 
8 inches deep, weighs on an average from 1,000,000 to 1,220,000 lbs., 
or, in round numbers, 6 inches of soil weigh about 1,000 tons per acre. 
Consequently, 1 ton of salt incorporated with only 6 inches of soil 
amounts to only ;|, of-a per cent. of the weight of the soil. Now every 
farmer knows perfectly well that a dressing of 1 ton of salt per acre 
would render his lands sterile for years to come, and he therefore 
seldom applies more than 2 to 3 cwt. of salt per acre to his land. 

These are a few examples, showing that the chemical examination of 
soils is not without its uses, and the observation just made with refer- 
ence to the injury caused to growing crops by comparatively small 
quantities, of very soluble salts, leads me to notice in the next place 
the remarkably powerful fertilising effects which small quantities of 
nitrate of soda, or of sulphate of ammonia, or equally soluble nitrates 
and ammonia compounds, are capable of producing upon vegetation. 
As littie as half a hundred weight of nitrate of soda applied to an acre 
of grass land, or to wheat or barley, and thoroughly washed into the soil 
by a good shower of rain, produces a most marked effect, visible in 
the darker green colour, and greater luxuriance of the herbage in com- 
parison with the colour of these crops not manured with this small 
quantity of nitrate of soda. 

Messrs. Lawes and Gilbert, in their classical field experiments on the 
continuous growth of wheat on the same land, find that 100 Ibs. of 
ammonia applied to the land in the shape of sulphate or chloride of 
ammonium, or a mixture of both, raises the average produce in wheat 
grain 20 bushels, with a corresponding increase of wheat straw; or 
the natural produce of the unmanured land, amounting to 15 bushels per 
acre, is at once raised to 35 bushels of corn by the application of 100 Ibs. 
of ammonia peracre. Assuming 6 inches of soil to weigh 2,000,000 Ibs. 
per acre, the addition of 100 !bs. of ammonia will represent only -0033 
of a per cent., but even this small addition of an ammoniacal salt to the 
land, provided it contains the requisite amount of mineral plant food, is 
sufficient to produce this marvellous increase. 

Or, taking another example, which illustrates the same point, 
3 cwts. of superphosphate of lime; of good quality, added to 6 
inches of soil hardly adds g5}55 of a per cent. of phosphoric acid to 
the land, and yet such an application has the effect of increasing the 
turnip crop in favourable seasons from 6 to 10 tons per acre. 

I need hardly say that so small an amount of phosphoric acid cannot 
be accurately determined, and yet there is a great deal of difference in 
the turnip-producing qualities of land manured with 3 cwts. of a good 
superphosphate and land left unmanured. 

The two last-mentioned facts clearly show how utterly futile it is to 
determine the relative state of productiveness of different soils by 
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analysis. They likewise afford grounds for opposing the views of those 
who advocate, in a system of rational farming, to keep up a debtor and 
creditor account as regards the constituents which are removed from the 
soil in the crop grown upon it, and the quantities of fertilising. matters 
which should be returned to it in the shape of manure. If time per- 
mitted, it might be readily shown in detail that the fertility of the land 
cannot be maintained in a desirable condition, much less be increased, 
if the farmer applies merely the same amount of fertilising constituents 
which he removes from the land in the crops he grows. In fact, a 
farmer like some of my chemical experimental agricultural friends, 
would soon come to wreck and ruin were he to keep up a chemical 
balance account of the resources and outgoings of a farm, which 
has been suggested by no mean authority should be done by every 
farmer. 

Unless Iam much mistaken, I am inclined to think that at least 
three to five times as much of all the more important fertilising 
matters has to be put upon the land as is removed from it in the 
crops, or that such an excess of fertilising matters must be rendered 
available by good cultivation if the soil contains naturally a practicable 
inexhaustible store of mineral food, if a man wishes to make a living 
by farming. Taking for guide the experience of good farmers, I do 
not hesitate to say that, as a rule, infinitely more available fertilising 
matter is put upon the land in practice by all who farm for profit, and 
not merely for amusement’s sake, than is removed in the crops grown 
upon the land. Generally speaking, the man who grows heavy crops, 
or in other words, who takes much out of the land, is precisely the 
man who restores greatly more of the elements of fertility than he 
removes in the produce. High farming has been branded by some 
as a system of robbery, but a more inappropriate name it strikes me 
could hardly be applied to a system of farming, which I understand 
to consist in the skill of the farmer to produce profitably large 
crops without injury to the land; and as just now observed, this can- 
not be done profitably unless much more nitrogen, phosphoric acid, &c., 
is returned to the land than is removed in the crops. 

Experience, moreover, has shown that, although the incorporation 
with the soil of large quantities of mineral and organic fertilising 
matters raises its productive powers for a season or two, the land 
rapidly returns to its natural state of fertility if it be left for a few 
seasons without a constant supply of organic or mineral food, or both 
as may be required. 

It is also well known to all acquainted with farming operations, that 
whilst some plant-constituents, when added to the land, hardly produce 
any effect upon the produce, others have a marvellous effect. 

Thus purely mineral manures, that is to say, manures composed of 
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the ash-constituents of plants, produce an effect upon the crops usually 
grown in the course of a rotation, only in exceptional cases, and as a 
rule are more or less ineffective when applied to most soils in the 
ordinary course of farming, whilst comparatively speaking, small 
quantities of ammoniacal salts, as in Messrs. Lawes and Gilbert’s experi- 
ments—experiments confirmed on a large scale by the experience of all 
good farmers—produce a very large increase of wheat, barley, and 
other cereal crops. 

It is worthy of notice that in Lawes and Gilbert’s experiments, the 
increased yield of wheat could only be maintained as long as the supply 
of ammonia salts was kept up from year to year. Left a single year 
without the addition of the ammoniacal salts, the land at once ceased to 
give the customary increase in corn, and the produce sank to an 
amount differing but little from that upon which wheat was grown for 
years in succession without any manure. 

Lawes and Gilbert’s experiments on the continuous growth of wheat 
are peculiarly interesting in relation to a subject with which I have 
been actively occupied during the last three years, namely, the examina- 
tion of land-drainage waters. 

Messrs. Lawes and Gilbert, throughout a long series of experiments 
on the growth of wheat, invariably experienced a great loss of nitrogen, 
no matter whether ammoniacal salts or nitrates, or nitrogenous 
organic matters, were applied to the wheat crop, and a similar loss in 
nitrogen was experienced when barley or meadow hay was grown. 
The following table, kindly furnished to me by Messrs. Lawes and 
Gilbert, shows the amount of nitrogen in the increased produce for 100 
in the manure :— 


Iycreased Nitrogen in produce for 100 supplied in manure. 


| a Increased nitrogen in 
Crops. ce produce for 

| _— 100 in manure. 
Pe ppaneee | 6 43-0 
ee Ae 6 425 
Meadow hay ........| 7 44°8 


It appears from this table that the amount of nitrogen supplied in the 
manure was very much greater than that recovered in the increased 
produce. Searching for the loss, Lawes and Gilbert naturally directed 
their attention to the investigation of the amount of nitrogen which 
probably accumulated in the land considerably under a liberal nitro- 
genous treatment of manuring. 

By a series of careful determinations, Lawes and Gilbert ascertained 
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the relative proportions of nitrogen in the soil at various depths and 
under different conditions of manuring. Although by the use of farm- 
yard manure and other nitrogenous fertilising matters, the percentage 
of nitrogen in the soil increased to some extent, yet the nitrogen thus 
accumulated in the land, added to that in the increased produce, left a 
considerable deficiency which could not be accounted for in a rational 
manner, and on the bases of well-ascertained facts. 

This subject was prominently brought forward in 1866, at the Not- 
tingham Meeting of the British Association, in a paper by Messrs. 
Lawes and Gilbert, ‘On the Accumulation of the Nitrogen of Manure 
in the Soil.” In the report on this paper, it is stated, amongst other 
particulars, that the authors found, “that although a considerable 
amount of the nitrogen supplied in manure, which had not been 
recovered as increase of crop, was shown to remain in the soil, still a 
larger amount was as yet unaccounted for. Initiative results indicated 
that some existed as nitric acid in the soil, but it was believed that the 
amount so existing would prove to be but small. In fact, it was con- 
cluded that a considerably larger proportion would remain entirely 
unaccounted for within the soil to the depth under examination than 
was there traceable, and the probability was, that at any rate some of 
this had passed off into the drains, and some into the lower strata of 
the soil.” 

It having appeared to me likely that the loss of nitrogen by drainage 
first pointed out by Messrs. Lawes and Gilbert, would be found to be 
considerable, I resolved to make a thorough examination of land- 
drainage waters. Mr. Lawes not only complied with my request to 
provide me with drainage water from unmanured and from highly- 
manured fields, but he supplied me with a series of drainage-waters 
which I could not have obtained anywhere else under equally favourable 
conditions. 

Mr. Lawes kindly directed holes to be dug in his experimental wheat- 
field at the end of each drain, passing right through the middle of each 
experimental plot, and thus afforded me the opportunity of examining 
the drainage, which was collected from time to time, and sent to me 
by my friend Dr. Gilbert. 

Before stating the results of analyses, which occupied me more 
or less during the last three years, it may be desirable briefly to men- 
tion with what manures and what quantities the wheat was grown on 
the different plots from which I received the drainage water for ex- 
amination. Each plot under experiment occupies the space of two- 
thirds of an acre. 

Plots No. 2 and No. 16 were left unmanured. 

Plot No. 3 was continuously manured from year to year with farm- 
yard manure. 
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On Plots 5, 6, 7, 8, and 9 the same minerals were used. No. 5 not 
receiving ammonia, and 6, 7, and 8 varying quantities of ammonia 
salts, and No. 9 nitrate of soda instead of ammonia salts. On Plots 
10, 11, 12, 13, and 14, and 7, the same amount of ammonia salts 
(400 lbs. equalling 82 Ibs. of nitrogen) were used with varying mineral 
associations. 

Further particulars as regards the manures used will be seen on 
throwing a glance at the tabulated statement of the mean results of 
my drainage-water analyses. 

As regards the methods employed in the analyses, I may observe that 
the usual approved plans of determining lime, magnesia, and other 
ordinary mineral matters, were followed. The ammonia was deter- 
mined in the distillate from a pint of water and the nitric acid by 
Pugh’s method. For the determination of phosphoric acid half a gallon 
of the drainage water was evaporated to dryness, the residue taken up 
with nitric acid, and in the nitric acid solution the phosphoric acid 
thrown down with molybdic acid, and the percentage of phosphoric 
acid was finally ascertained as ammonia phosphate of magnesia. 

Drainage-waters were collected :— 


1866, December 6, at a full flow of the drains 


1867, May 21, “ - 
1868, January 13, - - 
1868, April 21, ~ _ 
1869, Dec. 29, at an enormous flow of the drains. 


The following large table shows the mean composition of drainage- 
water from plots differently manured. Broadbalk Field, Rothamsted ; 
wheat every year, commencing 1844. 

At the bottom of the table I have placed the details of nitric acid 
determinations and the total solid matter per gallon. 
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COMPOSITION OF DRAINAGE-WATER FROM 


Broadbalk Field, Rothamsted ; Wheat 


Manures stated in quantities per acre ; Constituents 


soda, and zaagnesia. 


Superphosphate and sulphates of potash, 


a And | Ana | Ana | And 
= ee , 200 Ibs. | 400 Ibs. | 600 Ibs. | 550 Ibs. 
every tines a ammo- | ammo-| ammo-| nitrate 
year. year. eee nia salts.|nia salts.|nia salts.| of soda. 
*| (41 Ibs. | (82 Ibs. |(123 Ibs. | (82 Ibs. 
N.) N.) N.) N.) 
Plot 2. |Plots3 &4.] Plot 5.| Plot6.j Plot 7.! Plot 8. | Plot9. 
Mean 
Peroxide of iron .........0+ 0°18 0 40 0°31 0°19 0°57 0°19 0°36 
Lime ..... ss daiaiialonans 10°32 6°87 8:70 | 10°07 | 12°70 | 13°81 8°27 
Magnesia ...... 0°34 0°36 0-45 | 0°55 | 058 | 0°62 | 0-41 
Potash ..... . 0°38 0°12 0°38 0°31 0°20 0°19 0°29 
Soda . oso 0°96 0°42 0°82 0°75 0°76 0°74 3 93 
Chlorine ...... covcccceces ° 1°45 0°75 0°78 1°45 1°83 2°76 0°84 
Sulphuric acid ..... .....066 oe 7°43 1‘73 4°64 5°13 6°31 6 28 2°87 
Phosphoric acid .......se00:008 _ 0°044 0°064 | 0°108 | 0°064| 0 :012 — 
Soluble silica ......4 s+ 2°50 0°76 1:08 1°73 1°19 1°46 0°74 
AMMONIA oo .ceceeceeees arearoe weneiew 0°014 0:010 0°011 | 0°017 | 0°006 | 0:023] 0 020 
Nitric acid 84 1°05 1°37 2°30 3°78 4°55 0:96 
Loss by ignition, carbonic > ‘ ‘ P . P , 
acid, and difference ......... } 5°42 4°74 ¢-21 508 6° 1°15 6-98 
Total solid at 260° F.......... 33°33 17°25 22°82 | 28°53 | 3447 | 88°39 | 29°67 
Detail— 
1866, December 6 wec.secseseseeeeee] 5°28 1°75 2°37 3°59 5°86 6-93 1°91 
1867, May 21 ........ cabins — 0°14 0°16 0°24 0°21 0°74 2-32 
1868, January 13...........ccceceeees 3°39 1°80 2 50 4°60 7°59 8°38 3°23 
BOGS, ROUT SL. ccccoscccccccoccccscess —_ 0°23 0°37 0°51 1°21 1°63 15°74 
1868, December 29 ..... -- 1°35 1°43 2°57 4°03 5°06 1°78 
ED daddereiccccesscsvens er 4°34 1°05 1°37 2°30 3°78 4°55 4°96 
Detail—Total 
1866, December 6 ........00. eccoces] 680 95 21°15 26°85 37:10 48°65 48°75 29°40 
1867, May 21 ........ ose o~ — 16°65 20°25 23°15 25°10 31°35 27°01 
1868, January 13.. 28°90 18-11 28 35 36°75 44°55 50°45 24°85 
1868, April 21 ...... eueeseeeee _ 14°15 18°85 22°80 23°65 26°80 47°85 
1868, December 29 .......... _ 16°20 19°80 | 22°85 | 30-40 | 34°60 | 19°25 
Pll ccecndsaventensossnsenoeccoes 33 33 17°25 22°82 | 28°53 | 34°47 | 38°39 | 29°67 
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PLOTS DIFFERENTLY MANURED. 


every year, commencing 1844. 


in Drainage Water in grains per gallon. 


400 lbs. ammonia salts (82 Ibs. N). oo 


, Bone-ash, and 
With With With HCl, 800 Ibs. 


With | super- | super- | SUPCT- and ae | pee. 
Without] super- | phos- | phos- — “_— nae ane 
mineral} phos- | phate | phate er d me ome 
manure.| phate | and [and sul-|, 000, jommome | ted 
of lime. |sulphate |phate of S%:P , —¥ a 
of soda. | potash — 865, an 
nesia. since. 


Plot 10. | Plot 11. } Plot 12. | Plot 13.) Plot 14.1 Plot 15. | Plot 16. 


Results. 
0°28 0°24 0°25 0°26 0°26 0°24 0°21 0°28 Peroxide of iron 
10°79 1l 59 13°41 14°10 15°87 14°08 8-20 11°34 Lime 
0°52 0°51 0°46 0°65 0°81 0°55 0°37 0°51 Magnesia 
0°13 0:07 0°19 0°23 0-08 0°37 0°17 0 22 Potash 
0°50 0°46 1°72 0°43 3°39 1-00 0°36 0 95 Soda 
2°24 2°21 2°16 2°56 2°76 1:72 0-80 1'74 Chlorine 
3°1l 3°80 6°77 6°08 6°98 8°67 1°53 5°10 Sulphuric acid 
0°102 | 0°116 0088 0076 0°071 0°108 0-064 0:076 | Phosphoric acid 
0°96 0°79 1°25 1°98 0°98 1°55 1°19 1°30 Soluble silica 
0-007 0°015 | 0°025 0-013 0 008 0-009 0°008 0°013 | Ammonia 
3°75 4°14 4-08 4°71 5°18 6°54 1°89 3°76 Nitric acid 
Loss by ignition, car- 
6°09 5°87 6°76 7°01 8°51 6°13 5°28 6°21 { bonic acid, and dif- ~° 
ference 
28°48 29°81 37-16 38-10 41°90 40°97 20°07 31°50 | Total solid at 260° F. 
Nitrie Acid. 
a 6°11 7°06 7°55 8:07 —_ 2°43 4°91 1866, December 6 
0-11 0°14 0°29 0°25 0°32 — 0°28 0°42 1867, May 21 
6°84 a 8°13 9°46 10°19 12°55 3°65 6°43 1868, January 13 
2°74 2°06 0°47 1°52 1 82 2°05 1°59 2°46 1868, April 21 
5°29 4°63 4°44 4°78 5°52 5°01 1°49 3°64 1868, December 29 
3°75 4°14 4°08 4°71 5°18 6°54 1°89 3°76 Means 
Solid Matter. 
36°85 35°55 49 *35 51°95 56°01 a 23°23 38 °66 1866, December 6 
21-91 26°90 29°95 32°05 32 °60 i 21°41 25°70 1867, May 21 
34°85 38 05 46°10 47°05 53°41 57°55 20°76 37°84 1868, January 13 


2°65 | 20°90 | 26°91 | 27°75 | 29°65 27 91 18°67 | 25°27 | 1868, April 21 
26°15 | 27°65 | 33°50 | 31°70 | 37°85 37°45 16:30 | 27°21 | 1868, December 29 


28°48 | 29°81 | 37°16 | 38°10 | 41°90 40°97 20°07 | 31°50 | Means 
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The following are some of the more interesting and important results 
which the investigation has brought to light :— 

First Series, December 6, 1866.—The quantities of nitric acid varied 
much in the drainage-water from the different plots. The total amount 
of solid matter varied in the different fields from 21°15 to 56°01 grs. in 
the gallon. 

Farmyard-manure contains no nitrates, but the drainage-water of the 
field manured with farmyard-manure contained 5°28 grs. of nitric acid. 

In the adjoining unmanured plot the drainage-water, collected on the 
same day, contained only 13 grs. of nitric acid, andthe second unmanured 
plot 2°43 grs. of nitric acid. 

It is worthy of observation that the drainage-water of the land to 
which nitrate of soda was applied in spring, contained no more nitric 
acid than the water from the unmanured plot, showing that soils have 
not the power of retaining nitrates. 

Although some of the experimental plots were dressed with consider- 
able quantities of ammoniacal salts, the drainage-waters contained only 
minute quantities of ammonia. 

Practically the ammoniacal salts were gradually and completely oxi- 
dized and converted into nitrates, which passed away by degrees as 
nitrates in the drainage-water. 

It will be seen that the amount of lime in the drainage water from 
the plots to which ammoniacal salts were applied was very much larger 
than in the water from the parts of the field which were left unmanured. 
The lime passed away chiefly as nitrate of lime. 

All the drainage waters from the plots to which chlorides or sul- 
phates were applied contained considerably more chlorine and sulphuric 
acid than the drainage from the plots to which no chlorides or sul- 
phates were applied. The soil does not possess the power of absorbing 
the acid elements of these salts. 

Second Series, collected My 20th, 1867.—In this series I determined, 
in addition to other constituents, the amount of potash and soda in the 
drainage-waters. 

1. As regards the total amount of solid matter, the waters contained 
less solid matter in June than in December of the preceding year. 

2. With the exceptions of plot 9, where nitrate of soda was used, the 
drainage water contained only minute quantities of nitric acid. 

3. The amount of nitric acid in the water from plot 9 was about the 
same as from the same plot in December, and the total amount of 
solid matter in the water from plot 9 was nearly the same in June as in 
December. 

4. It would appear, therefore, that during the active growth of 
wheat, either the nitric acid is consumed by the plant or the ammoniacal 
salts applied to the land are not transformed at that period into nitrates. 
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5. The drainage-waters contained very little potash, showing that soils 
have the power of retaining potash. 

6. On the other hand, the proportions of soda in the drainage-water 
was larger on the plots to which nitrate and sulphate of soda were 
applied, showing a marked difference in the selective powers of soils 
for potash and soda. 

7. The differences in the proportion of lime and sulphuric acid in 
the different drainage-waters are great, and, as a rule, the greater the 
proportion of lime in the drainage, the more sulphuric acid occurred 
in it at the same time. 

It thus appears that sulphate of ammonia, in passing through the 
soil is decomposed, and whilst the acid passes away in the drainage 
in combination with lime, the ammonia is retained in the soil. 

All the waters contained only traces of ammonia, which was not 
determined quantitatively. 

In three instances the amount of phosphoric acid was determined. 
The quantity of phosphoric acid in drainage-water is but small, and 
therefore not less than half a gallon was evaporated, the phosphoric 
acid being determined in the residue by molybdate of ammonia, and 
finally weighed as magnesia phosphate. 

Third Series, January 13th, 1868.—1. The total amount of fixed 
matter varied in the different parts of the field between 18°11 grs. and 
57°55 grs. 

2. The water from all the plots contained only traces of ammonia. 

3. All, even the unmanured portions, contained appreciable quantities 
of nitric acid. 

4, The amount of nitric acid was greater in the drainage from the 
plots to which ammoniacal salts were applied in large proportions, than 
in the drainage from the plots on which they were used more sparingly. 

5. The amount of nitric acid was smaller in the drainage from the 
plots to which nitrate of soda was applied in the preceding spring than 
from the plots to which ammoniacal salts were applied, showing that the 
greater part of nitrates was removed by the rainfall during the antumn. 

6. The amount of lime removed in the drainage waters corresponded 
with the amount of nitric acid in the water. With an increasing pro- 
portion of lime in the water, that of nitric acid increased. 

7. More magnesia was found in the drainage-water from the plots 
to which sulphate of magnesia was applied than where no sulphate of 
magnesia was used. 

8. All the waters contained but little potash, showing that the soil 
has the power of retaining potash. 

9. On the other hand, soda was found more abundantly in the drain- 
age water from the plot upon which nitrate and sulphate of soda were 


used. 
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10. The amount of sulphuric acid was much smaller in the drainage 
water from the land to which no sulphates were applied than from the 
field manured with sulphates. 

11. The drainage waters which were examined for phosphoric acid 
contained appreciable quantities of this acid. 

Fourth Series, April 21st, 1868.—In the drainage from most of the 
plots, the total amount of solid matter varied much less than in the 
drainage water collected in the preceding series. The total amount of 
solid matter varied from 14°15 grs. to 29°65 grs. per gallon, with the 
exception of the nitrate of soda plot, in the drainage of which the excep- 
tionally high amount of 57°85 grs. of solid matter occurred. 

2. All the waters contained merely traces of ammonia, although on 
many of the plots large quantities of ammonia-salts were used. 

3. The drainage waters contained comparatively but little nitric acid, 
except the drainage from the plot on which nitrate of soda was used. 

4. In the drainage from the nitrate of soda plot both the amount of 
nitric acid and soda was large, showing that a great deal of nitrate of 
soda was washed away and passed into the drainage. 

5. Practically no potash was removed. 

6. Sulphate of soda passed through the soil, and to some extent also 
sulphate of magnesia. 

7. All the waters from the plots to which superphosphate or salt 
was applied contained more phosphoric acid and more chlorine than 
the unmanured plots. 

8. The amount of soluble silica in some of the waters is remarkably 
great. 

9. The 2nd unmanured plot, which, however, was manured in pre- 
vious years, showed still in the drainage-water a larger amount of 
soluble fertilizing matters than plot 3. 

Fifth Series, Dec. 29, 1868.—1. The total amount of solid matters 
varied from 16°20 grs. to 37°85 grs. per gallon. 

2. All the waters from the different plots contained nitric acid. 

3. The drainage from the unmanured plots contained scarcely less 
nitric acid than the drainage from the plot upon which nitrate of soda 
was used in the preceding spring. ; 

4. On the other hand, more nitric acid was found in the water from 
the plots to which the larger quantities of ammonia salts were applied 
than in the drainage from the plots on which smaller quantities were 
used. 

5. Potash, soda, lime and magnesia, and sulphuric acid as before. 
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In order that my nitric acid determinations may be compared with 
others that have been obtained or may be obtained in similar experi- 
ments, I append a table in which the amount of nitrogen as nitrates 
and nitrites has been calculated per 100,000 parts of water. 

With regard to the actual loss which our cultivated, and it may be 
highly manured fields sustain by drainage, I would observe that we 
possess no trustworthy data from which an average estimate can be made 
of the amount of rain which is disposed of by evaporation from the 
surface, and by passage into the drains, and for this reason I will not 
touch on this occasion on the researches of Maurice of Geneva, 
Gasparin at Orange, Dalton in Manchester, Dickinson in Hertfordshire, 
and more recently by Mr. Risler of Geneva, or Messrs. Lawes and 
Gilbert, who have endeavoured to determine the relation of surface 
evaporation and the loss of water by drainage. 

The loss of water, and with it of fertilising matter, must naturally 
vary a great deal in different soils, and according to the distribution of 
the rain in the year, and the quantity which falls at one period. In 
the absence of satisfactory evidence from which may be deduced the 
probable amount of water which passed through the drains of the 
experimental wheat field at Rothamsted, it is impossible to say how 
much of the nitrogen, which was neither recovered in the produce nor 
accumulated in the soil is due to drainage. My own impression is, 
that probably the whole of the experienced loss may be satisfactorily 
accounted for, when the actual quantities of water which passes through 
the soil shall have been carefully weighed and the composition of the 
whole drainage been ascertained. At all events, whether nitrogen is 
applied to the soil in the shape of nitrogenous organic matter, or in the 
shape of ammonia salts or of nitrates, my experiments clearly show that 
a large proportion of the nitrogen supplied in the manure, is carried 
off by the drains chiefly in the form of nitrates. 

Nitrate of soda more especially appears to be rapidly removed by the 
rain that falls upon the land into the subsoil or into the drains, for it 
is well known that soils do not possess the power of absorbing and 
retaining nitrates for any length of time. It follows further from my 
experiments that although all soils possess the power of absorbing 
ammonia in smaller or larger quantities, yet the ammonia thus 
absorbed is rapidly oxidised in porous soils, and much of the 
nitrogen supplied to the land in the shape of ammonia salts passes off 
into the drains as nitrates and is lost. 

Nitrogenous organic matters, when applied to the land in the shape 
of manures, suffer decomposition, and are gradually resolved at first 
into ammonia compounds, which are retained by the soil for a limited 
time, and finally these compounds are oxidized into nitrates, which 
make their appearance just at the time when vegetation makes a fresh 
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start in spring, and which must then be consumed by the plant, or 
they will be lost, and be of no use to the succeeding crop. Nitrate of soda 
which is largely used as a top-dressing for cereal crops, thus, should be 
applied late in spring, the best time in average seasons being probably 
the middle of March, whilst sulphate of ammonia and other ammoniacal 
manures may be applied to the land with less risk of being washed away 
in February, or the beginning of March. Farmyard manure, fresh from 
the stable or cattle sheds, on the other hand, experience has shown, is 
best applied in autumn, and if it be the case that nitric acid is, par excel- 
lence, the combination from which plants derive their organic nitrogen, 
we can readily understand why fresh excrementitious matters should 
be applied to the land in autumn. At all times of the year, but more 
especially during the most active period of growth, nitrates are invari- 
ably found in considerable quantities in the watery liquid which 
circulates in the land, whereas ammonia salts are never found in any 
appreciable quantities in that liquid. It may therefore be assumed 
that it is chiefly, if not solely, from nitrates, that our crops build up 
their nitrogenous organic constituents. 

It will be noticed that the examination of these drainage-waters 
clearly shows that potash and phosphoric acid, which are certainly the 
most important mineral constituents of soils and manures, are almost 
altogether retained in the soil, whilst the less important, because more 
abundant and widely distributed, mineral matters, such as lime, or 
magnesia, or sulphuric acid, pass with greater readiness through the 
land. 

The property of soils of modifying the composition of the manures, 
and of preparing plant-food, which may be assumed to circulate in the 
watery liquid from which plants derive nourishment, is strikingly illus- 
trated in the analyses of the drainage waters. 

It is not necessary to dwell upon the importance of an accurate 
knowledge of the inherent capacity of different soils to work up, so to 
speak, the crude fertilising matters into new combinations, and to pro- 
vide for a constant supply of food, which is neither so soluble as to 
injure the crop, nor so insoluble as to remain inactive. 

The investigation of the exact circumstances under which these pro- 
perties manifest themselves, has an important bearing on the rationale 
of the rotation of crops and the economy of manures. Such an investi- 
gation opens a wide field of research, and if prosecuted in a truly 
scientific spirit, will be assuredly followed by useful applications. 

It must, therefore, ever be the primary object of eveny student of 
nature, whether he be more specially occupied with applied science, or 
with the investigation of more purely theoretical branches of science, to 
increase our knowledge of scientific facts, and thus to furnish the 
materials from which principles can be deduced and upon which 
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rational theories can be built. Perhaps no theory in physical science is 
absolutely true ; nevertheless, if it fulfil the chief purpose of every good 
theory, that is, the arrangement of existing scientific facts in a compre- 
hensive form, and their preservation as a common inheritance to man- 
kind, and so leads to an extension of our knowledge of material things, 
no theory, however erroneous subsequent researches may prove it to be, 
can be called vain. 


Discussion. 


Dr. Warren De la Rue said that some experiments of his own, made 
upon a plot of sandy soil, enabled him to corroborate Dr. Voelcker’s 
remarks as to the importance of observing the proper season for apply- 
ing nitrates and ammonia salts to the land. 

Dr. Gilbert fully concurred with Dr. Voelcker as to the inapplica- 
bility of soil analyses conducted according to the usual methods, for the 
settlement of many questions for which they had been recommended on 
high authority. After fully considering the subject, at the commence- 
ment of their own investigations, Mr. Lawes and he had come to the 
conclusion that synthesis, so to speak, was their best method of analysis. 
By growing crops year after year on the same land, without manure, 
and with different constituents of manure, singly or in admixture, they 
had tested the productiveness and the requirements of the soil much 
better than any analysis could do. They had always urged that the 
determination of the main physical and chemical characters, and of 
certain properties of soils, as to their power of absorption and retention 
of water, ammonia, and some other matters, was more instructive than 
what was generally understood as the analysis of the soil. Turning 
to that part of the Lecture which related to the results of the complete 
analysis of 70 samples of drainage-water from experimental plots at 
Rothamsted, Dr. Gilbert felt sure that the Society would feel greatly 
indebted to Dr. Voelcker for so valuable a contribution to our 
knowledge of a subject of growing importance in many points of view. 
He much regretted the absence of Dr. Frankland, who had also analysed 
drainage-waters from some of the same experimental plots, and from his 
results had concluded that there was so much mixture of the waters 
from plot to plot, that the composition of the drainage from any indivi- 
dual plot was not dependent on the manure of that particular plot, but 
was very much affected by the manuring of the whole field. The fact 
was that, at-Dr. Frankland’s own request, some of the waters sup- 
plied to him were the first dribblings from the drains succeeding a 
period of dry weather ; and these being, therefore, very concentrated, a 
comparison of his results as a whole did not show the characteristic 
differences according to the manure employed, which were very striking 
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throughout Dr. Voelcker’s more extended series of results, all obtained 
upon samples collected when the drains were running freely. Dr. 
Voelcker’s results clearly showed that phosphoric acid and potash, the 
soil-constituents of most value, in the sense that they are the most liable 
to be wanting in available quantity, were, at any rate in certain soils, com- 
paratively very little subject to loss by drainage; and it was further of 
interest to observe, as bearing upon the view according to which one 
chief function of ammonia-salts was the solution of certain mineral con- 
stituents, that the amount of neither of these substances was increased in 
the drainage-water with an increased supply of ammonia-salts to the 
soil. It was, in fact, chiefly the lime, in small amount the magnesia, 
but largely the sulphuric acid, the chlorine, and the nitric acid, that were 
increased in the drainage with the increased supply of ammonia-salts, the 
latter being applied as an equal mixture of the sulphate and muriate of 
commerce. The point of greatest importance was, however, the loss of 
nitrogen in the form of nitric acid, which was obviously very much the 
greater the larger the amount of ammonia-salts applied, especially during 
the winter months, when there was little or no vegetation. It had been 
found at Rothamsted that when nitrogenous manures were used for 
cereal crops or grass, generally less than half of the nitrogen so supplied 
was recovered in the increase of produce obtained. At one time Mr. 
Lawes and himself, relying upon the observations of some vegetable 
physiologists, had supposed that nitrogen, free or combined, was evolved 
from the leaves of plants during growth; but, partly as the result of 
direct experiments on vegetation at Rothamsted, and partly for other 
reasons, they had been led, some years ago, to consider this explanation 
improbable. Liebig had assumed that the amount unrecovered in the 
season of application, accumulated in the soil, and that to it, rather than 
to fresh supplies added, was due the increase of produce obtained in 
subsequent years. Their own determinations of nitrogen in the soils of 
the experimental plots did show that there was a considerable accumula- 
tion, but field results proved that this residue was very slowly available, 
if ever completely, to succeeding crops; whilst the amount accumulated 
was far from sufficient to account for the whole loss. When comment- 
ing on this result at the meeting of the British Association in 1866, 
they had stated it as their conclusion, that drainage would probably 
account for much, if not all, of the remaining loss; and Dr. Voelcker’s 
results showed that the loss in that way must, at any rate, be very con- 
siderable. The difficulty was, however, to determine what proportion 
of the rainfall, probably on the average, drained away beyond the reach 
of the roots of the growing crops. Of course the amount must vary much 
with soil and season. From direct experiments, Dalton concluded that 
25 per cent., Maurice that 39 per cent., Gasparin that 20 per cent., 
Dickinson that 424 per cent., and Risler that 30 per cent. of the 
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rainfall of their respective localities passed away by drainage. Experi- 
ments were now being made on the subject at Rothamsted ; and although 
they were at present only initiative, it might be stated that, during a 
period of 8 months, from September Ist, 1870, to the end of April 1871, 
drainage, equal to about 7 inches of rain, had passed below 40 inches, 
and an amount, equal to about 4 inches, below 60 inches from the 
surface. = 

The important practical bearings of these enquiries would be at once 
obvious, when it was observed, that several of Dr. Voelcker’s results 
showed as much as 8 parts of nitrogen in the form of nitrates and 
nitrites per 100,000 parts of drainage, and when it was further stated, 
that for every inch of rain so carrying with it 1 part of nitrogen per 
100,000, there was a loss of about 2} lbs. of nitrogen of manure per 
acre. Indeed, one of Dr. Voelcker’s results showed 5°83 parts of 
nitrogen as nitrates and nitrites per 100,000 parts of drainage, after a 
recent application of a heavy dressing of nitrate of soda; and provided 
an inch of rain then passed away, this would be equivalent to a loss of 
about 13 lbs. of nitrogen per acre. The importance of Dr. Voelcker’s 
results in their bearings on agricultural problems was, therefore, very 
great; but they were also of interest in connection with the question of 
the influence of the sources of our water-supplies upon the composition 
and quality of the water. 

Dr. Marcet thought that strict analogy exists between animal and 
vegetable physiology. The soil, like the blood, does not retain those 
substances it has no need of, but keeps well those necessary for the life 
of the plant. How they are retained, in what state they exist in the 
ground, we do not know. Liebig thinks that the soil holds them like 
charcoal holds certain salts, or some colouring matters. .They are not 
in a state we usually call soluble, for then they would too readily pass 
from the land; on the other hand, they cannot be insoluble, or else the 
plant could not avail itself of them. These mineral matters must, there- 
fore exist in a kind of intermediate state. Paying attention to that 
peculiar property of the soil of retaining the useful constituents and 
eliminating the unnecessary ones, Dr. Marcet believes nitric acid to 
belong to the latter class, since it is met with in the drain-waters. 

Mr. Warington thought that the analogy drawn by the previous 
speaker was not quite a correct one; the body was a living medium, 
but the soil was not. As to the supposition that nitric acid is not 
among those substances which the plant requires, he need merely point 
to the results obtained by manuring a field with sodium nitrate. 
Alluding then to Dr. Voelcker’s statement, that at all seasons of the 
year, the drain-waters contain valuable plant-constituents, Mr. War- 
ington regarded this fact as contradictory to the opinion held by men 
of authority, that immense returns in produce would follow the appli- 


IN RELATION TO THE LOSS OF PLANT-FOOD, ETC. 297 


cation of sewage-manure by means of irrigation, since this would have 
to be done during periods when the activity of the vegetation was 
almost nought. As to the observation that nitrates are not well 
retained by the soil, Mr. Warington thought that some facts seemed 
to show the existence of a small power of retention, which had hitherto 
been overlooked. Pointing to the table (p. 291), which showed that 
smaller quantities of nitrogen had passed into the drains from the plot 
manured with sodium salts than from the plot manured with potassium 
salts, and less again from this than from that receiving magnesium 
salts, Mr. Warington remarked that this fact could have been pre- 
dicted from what Professor Way had observed, viz., that the double 
salt of alumina and ammonia was more easily decomposed by mag- 
nesium salts than by salts of potassium or sodium. 

Mr. Grantham briefly mentioned that there are now drain-gauges 
set up on the fields where irrigation experiments are carried on under 
the direction of the British Association Committee, and he thinks that 
results bearing upon the question of the evening will be soon obtained. 
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ABSTRACTS OF CHEMICAL PAPERS PUBLISHED IN 
BRITISH AND FOREIGN JOURNALS. 


Physical Chemistry. 


On the Unequal Conducting Power of Gases - Heat. 
By F. Mour.* 
Tue following considerations are intended to throw light on the unequal 
conducting power of gases for heat, discovered by Magnus. 

Let the mass of one gas be m, its velocity c, and of another gas M 
and C respectively, we have, in consequence of the equality of 
tension: mc? = MC?*, and, therefore, ¢: C= /M: Wm, that is, 
at equal pressure the velocities of the atoms or molecules of gases are in- 
versely proportional to the square roots of their specific gravities. Taking 
the sp. gr. of hydrogen as our unit, and assuming the velocity of its 
atoms to be 100, we obtain the following relative velocities of various 
gases, under like conditions of pressure and temperature :— 


A Relative velocity. 
Specifi Hydrogen = 100. 
Substance. - — J 100 
gravity. A ( ir) 
VA 

Hydrogen oo} L 1 100 
aia ss? sreaergiginsi ois “ 14°5 3 °807 26°3 
Ammonia .......... 8°5 2°915 34°3 
Carbonic acid........ 22 4°69 21°4 


Now the propagation of heat through gases takes place by actual con- 
tact as well as by radiation. The particles impinging upon a heated 
body receive heat and transfer it to other less heated parts. It is 
clear, therefore, that gases possessing the greatest velocity will produce 
the greatest number of impacts, and will abstract the greatest amount 
of heat. Now Magnus has experimentally determined the time neces- 
sary for producing a given increment of temperature in a thermometer 
in different gases, when exposed to a constant source of heat. 

The following table gives the results :-— 


Time necessary to raise the thermometer— 


In From 20°—80° C. From 20°—90° C. 
Hydrogen .......... 1 minute 1:41 minutes. 
SP 64 darvewenene —— a 523—C, 
RE news seeeee 35, os « 
Carbonic acid........ 4°25 ,, CHT ln 


* Deut. Chem. Ges. Ber., iv, 85—90. 
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If now we take the conducting power of hydrogen equal to 100, and 
calculate those of the other gases by dividing 100 and 141 respectively, 
by the time necessary to raise the temperature an equal amount, we 
obtain the following numbers :— 


Calculated velocity. 


From the specific 
ates From the series | From the series | gravity, according to 

, 20°—80° C. 20°—90° C. the method of 
the author. 


Hydrogen .......06. 100 = 100 faz = 100 100 
100 141 
oncéhedeseosoeee —— = 28°5 —— = 26° “72 
Air 35 = 28°5 5-95 = 26°9 26 °7 
Ammonia ........6. 3 = 28°5 pane = 26°3 34° 
: - 1 141 
Carbo Rivcesecs |. cas, we 204 ——= =: OS 21°4 
arbonic aci iss 235 a3 22-2 


The correspondence is evidently more than accidental, and, regard 
being had to the conditions of the experiments, quite as close as could 
be expected. We may therefore take these results of Magnus as an 
experimental proof of the hypothesis that, with equal constants, the 
ponderable particles of different gases move with velocities inversely 
proportional to the square root of their specific gravities ; they give, 
however, no clue as to the numbers of atoms or molecules. 

Most authors on chemical physics assume that the absolute tempera- 
ture (measured from —273°C.) is proportional to the vis viva, or 
working force, of the rectilinear motion of the gaseous particles. It may 
be shown, however, that in every gas there exists, besides the motion 
producing heat, some other form of energy, of considerably greater 
amount, which regulates the fusibility, volatility, and other properties of 
bodies ; this the author designates as chemical motion. Thus, 2 litres of 
hydrogen weigh 0°17878 grm. and 1 litre of oxygen 1°43028 grm. The 
mean specific heat of both gases is 0°2371, water being taken as unity. 
At 0° C. both gases have a temperature of 273° C., reckoned from the 
absolute zero. The three litres contain therefore at 0° C. a quantity of 
heat = 273 x 1:60906 x 0°2371 = 10413 units of heat. If the three 
litres of oxy-hydrogen are burnt, they produce 34462 x 1:60906 + 9 
= 6161-2 units of heat. This heat must have been present in the mix- 
ture in some form, since motion cannot be produced out of nothing. On 
examination we find that heat is never evolved without some corre- 
sponding alteration in some of the other properties of the substances, 
such as their volatility, fusibility, &c., &c. In place of the permanent 
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gases oxy-hydrogen, we have liquid water. Chemical combination is 
only the condition, not the cause of the evolution of heat. From the 
3 litres of oxy-hydrogen, 6057:07 units of heat have been evolved in 
excess of those contained as such in the gases. Some form of motion, 
not in itself heat, must, therefore, in the act of combustion and simul- 
taneous alteration in properties, have been changed into heat. The 
most simple chemical phenomena will remain inexplicable, if we do not 
recognise the law of the conservation of force, according to which no 
motion, and consequently no heat can be generated, but can only appear 
in consequence of a change in some other previously existing motion. 
It is, therefore, necessary before attempting an explanation of chemical 
phenomena, to get familiar with the notion that motions of very great 
magnitude take place in all substances which, though not actually con- 
stituting heat, are changed into it during chemical combination, and 
are evolved as heat. 

R. Clausius (Deut. Chem. Ges. Ber., iv, 269) claims priority with 
respect to the explanation above given by Mohr, of the greater heat- 
conducting power of specifically lighter gases, in proof of which he 
refers to his paper on the heat-conducting power of gases, published in 
1862 (Pogg. Ann., cxv, 1; also, Abhandlungen iiber die Mechanische 
Warmetheorié, Bd. ii, S. 277). A. D. 


On the Law of Avogadro.—The relation of this law—viz., that ‘‘ equal 
volumes of different gases contain, under like conditions, equal num- 
bers of molecules,”"—to the mechanical theory of gases, has lately been 
the subject of a somewhat protracted discussion, for which it will be 
sufficient to refer to the original papers. See A. Naumann (Deut. 
Chem. Ges. Ber. ii, 690; iii, 862; iv, 270); J. Thomsen (ibid. iii, 828, 
949); Lothar-Meyer (ibid. iv, 25); F. Mohr (ibid. iv, 78) ; R. A. Mees 
ibid. iv, 198). 


On the Law of Dulong and Petit, with reference to Gases. By F. 
Mour (Deut. Chem. Ges. Ber. iv, 234). 


On the Absolute Magnitude of Chemical Motion (Affinity). By F. 
Moure (ibid. 237). 


On the Force exerted by Detonating Gaseous Mietures. By 
M. Bert HELOT.* 


Tue following table embodies the chief results of the author’s investi- 
gations on the force exerted by explosive gaseous mixtures :-- 


* Chem, News, xxiii, 181. 
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Pressure 
Volume of 1 kilo. | exerted at 
Quantity of of mixture (2). | the moment 
Nature of explosive mixture. |heat disengaged of combustion 
by 1 kilo. (1). it at constant 
bulk (8) in 
Initial. | Final. | atmospheres. 
Heat-units. {cub. met.|cub. met. 
Be @ Osscccceccecececceses 3,280,000 1°86 1°24 20 
OP F Gis. cess esiecvccese eee 1,570,000 0°75 0°50 244 
SS eee 2,375,000 0°84 0°84 33 
LD eer ee 2,530,000 0°72 0°72 41 
SE OP vsvccssececesecs 2,800,000 0°74 0°63 443 
ee © TP sncccocesesecees 2,300,000 0°70 0°78 39 
Gls © BED ivccccsccecscccs 2,450,000 0°63 0°72 46 
C,H,,O0 + 120 
(Vapour of ether) ........00+: 2,400,000 0°59 0°75 49 
C,H, + 150 
(Vapour of benzene).......... 2,300,000 0°60 0°63 45 
te. Fe 460 s0esane sees 2,300,000 0°58 0°58 493 


1. This quantity has been calculated according to the heat of com- 
bustion, as adopted in the author’s memoir in the Annales de Chimie 
et de Physique, 4th Series, vol. vi. 

2. This volume is taken at a pressure of 760 mm., and at 0° C. The 
water is supposed to be as vapour; the figures, wherever this occurs, 
apply only to degrees above 100° generally. 

3. This pressure is calculated according to the laws of Mariotte and 
Gay-Lussac. The following values for the specific heat by constant 
volume have been taken :— 


H,O = 7:2 for 18 grms. 
CO, = 7°2 for 44 ,, 
N, = 48 for 28 ,, 


It will be seen that the maximum effect produced by exploding the 
mixtures varies only in the ratio of one to two, and is almost the same 
amount in the case of all the hydrocarbons. This effect, however, is 
greater than that of any of the solid or liquid explosive bodies with 
which we are acquainted. Taking the instance of oxygen and hydro- 
gen, the maximum effect is five times that of gunpowder, and two and 
a half times that of nitroglycerin. If air be substituted for oxygen 
the maximum effect does not vary, but the pressure is reduced more 
than one-half, in consequence of the heat consumed in raising the 
temperature of the nitrogen. This same reason holds good in the case 
of nitrous oxide. 

The pressure exerted by the explosion of gaseous mixtures is much 
below that of solids and liquids. To make these equal, it would be 
VOL. XXIV. Z 
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necessary to compress the gases to one thousandth of their initial 
volume. Such a pressure applied with hydrocarbons would liquefy 
them, and as the oxygen would remain gaseous, the homogeneity of 
the mixture would be destroyed, thus rendering an instantaneous ex- 
plosion by a spark impossible. Berthelot has found that when liquefied 
nitrous oxide is mixed with liquefied hydrocarbons, mixtures are formed 
which, for explosive force, vie with nitroglycerin, and the mixtures of 
potassic chlorate with gun-cotton or potassic picrate. He suggests as 
examples, mixtures of nitrous oxide with olefiant gas, ether, acetylene 


or cyanogen. 
or S. W. 


On the Conducting Power of various Metallic Sulphides and Oxides for 
Electricity as compared with that of Acids and Saline Solutions. By 
Witciam SKey.* 


Tue author of this paper points out that great discrepancies exist 
between his observations and the statements made in works on Elec- 
tricity. He finds concentrated nitric acid to be the best non-metallic 
liquid conductor. The following metallic bodies are better conductors 
than nitric acid :—Mispickel, galena, cuprous sulphide, copper pyrites, 
ferrous sulphide, tin pyrites, nickel pyrites, bismuth sulphide, magnetic 
iron ore, graphic tellurium, manganese dioxide, iron pyrites, zinc 
oxide, &c. Titanic iron and boulangerite were found to be feeble con- 
ductors. The following are non-conductors or comparative non-con- 
ductors :—Molybdenum sulphide, zinc blende (cryst.), stibnite (cryst.), 
cinnabar (compact red variety cryst.), orpiment, bouranite (cryst.), 
manganese blende (not cryst.), proustite, pyrargite, silver-glance, 
horn silver, ferrous carbonate (black variety, cryst.), calamine, chrome- 
ore (cryst.), tungstate of iron (cryst.), specular iron ore (cryst.), 
rutile, bramite, tin ore (cryst.), leverite (cryst.), oxides of copper 
(cuprous and cupric, cryst.), iserine, copper oxychloride, &c. Mer- 
curic sulphide, whether precipitated and dried, or sublimed, as long as 
it retains its dark colour, is a good conductor. 


Ss. W. 


On the Sensitiveness of the Haloid Salts of Silver to Light, and the con- 
nection of Chemical and Optical Light absorptions. By C. Scuvuutz- 
SELLACK.f 


By experimenting on the optical absorption of light by means of layers 
of fused silver chloride, iodide, and bromide, and on the chemical 
absorption of light by the same substances, Schultz-Sellack has found 


* Chem. News, xxiii, 181. 
t Deut. Chem. Ges. Ber., iv, 210. 
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that they accurately agree. It was proved by Draper that all the rays 
of light which act on a substance chemically, became absorbed. 

Schultz-Sellack now finds that “all colours which are optically 
absorbed to any extent, by a thickness of several millimetres of the 
silver haloid salts, bring about chemical decomposition; the absorp- 
tion of light by these bodies is always connected with chemical action.” 

It is well known that collodion containing mixed silver bromide and 
iodide is much more sensitive to light than collodion containing single 
salts; the parallel is the case with the fused salts, silver iodide is a 
bright yellow, the bromide a somewhat darker yellow, whilst a mixture 
of the two when fused possesses an orange-yellow colour. The same is 
the case when mixtures of bromide and iodide and of iodide and chloride 
of silver are precipitated; they possess a much higher colour than their 
separate constituents. 

It has been shown that the heat-rays of the spectrum are not 
absorbed to any extent by haloid silver salts; it may be then said, that 
the haloid silver salts are chemically changed by all rays, which they 


absorb in perceptible quantity. 
A. P. 


On the Action of Light on Red Prussiate of Potash. By Dr. H. 
VoGEL.* 


Ir is well known that solutions of red prussiate readily suffer decom- 
position, yellow prussiate and a blue precipitate being formed. The 
presence of organic matter facilitates this decomposition considerably. 
Light seems, however, to be the chief cause. A solution of 1 part 
freshly prepared ferricyanide of potassium in 10 parts of water, when 
exposed to diffused daylight, becomes darker in colour in the course 
of a few hours, while, when it is exposed to direct sunlight, the pro- 
duction of ferrocyanide may be demonstrated by means of ferric chloride, 
even after the lapse of only thirty seconds. Yellow light is without 
action on the solution, and no alteration was observed to take place in 
the solid salt. The action may be made use of for the production of 
photographic pictures, but this, owing to the unstable character of 
cyanogen-compounds, is not likely to be of any practical importance at 
present. Manufacturers may, however, find it advantageous to evapo- 
rate and crystallise solutions of red prussiate in the dark, or by lamp 
light, and chemists should keep their test solution of ferricyanide in 


bottles of yellow glass. 
A. D, 
* Deut. Chem. Ges. Ber., iv, 90O—94. 
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On the Action of Light on Mixtures of Alkaline Dichromates and Gelatin. 
(Abstract of a Communication of Mr. Swan to the London Pho- 
tographic Society.)* 


Mr. Swan’s conclusions are, that the gelatin film impregnated with 
potassic dichromate, which is used in “ carbon printing ’’ and photo- 
lithography, becomes more or less insoluble in those parts which are 
acted on by light, owing to the reduction of some of the chromic acid 
to chromic oxide, which then combines and forms an insoluble com- 
pound with the gelatin, and not, as is generally supposed, to the oxida- 
tion of the gelatin. He finds, in effect, that a solution of a salt corre- 
sponding to chromic oxide, produces a leathery precipitate in solutions 
of gelatin, and that this precipitate is insoluble in both hot and cold water. 
Mr. Swan further points out that the reduction of the chromic acid 
may, and to some extent does, generally take place, even in the dark, 
during the process of drying, and to a greater extent the higher the 
temperature, but that the difficulty so introduced in practice may be got 
over by strewing the floor of the drying room with chloride of lime. 


C. H. G. 


Inorganic Chemistry. 


Lecture Experiments. By A. W. Hormann.t 


Eudiometer with Movable Spark-wires.—The apparatus was suggested 
by previous experiments on the decomposition of phosphoretted hydro- 
gen. The difficulties to be overcome were the formation of a platinum 
phosphide when platinum spark-wires were employed, and the diffi- 
culties attendant on the construction and cleaning of an eudiometer 
with fixed carbon points. These difficulties were avoided in the present 
apparatus by joining two short pieces of glass tube to the eudiometer 
at right angles, and opposite to each other; on to these tubes are 
cemented two steel caps; through the latter pass two screws fitting 
air-tight, the ends of which, passing into the eudiometer, carry stout 
platinum wires, to which the charcoal points can be attached (the 
original paper is illustrated by a wood-cut of the apparatus). Sundry 
precautions, which can more readily be understood by reference to the 
wood-cut, are required in using the apparatus. 

Doubling of the Volume of Carbonic Acid during its Conversion into 
Carbonic Oxide by the taking-up of Carbon.—This transformation, though 
so well known, has not hitherto been easily demonstrated. When gas- 
carbon points are used on the apparatus above described, the decompo- 

* Dingl. Polyt. J., exlv, 130. 
t Deut. Chem. Ges. Ber., iv, 243-246. 
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sition is extremely slow, but by the use of points composed of a mixture 
of wood-charcoal and sugar-charcoal, a good and rapid result may be 
obtained. The points are prepared by dipping the platinum wires 
into a stiff paste of syrup and wood-charcoa! ; and the wires, to which 
small portions of charcoal adhere, are now ignited and cooled by plung- 
ing under mercury. 20 c.c. of carbonic acid may thus be converted 
into carbonic oxide in from five to six minutes, and if a more perfect 
mixture is obtained by alternately increasing and decreasing the volume 
of the gas by varying the pressure, the time maybe even shortened. 
It is to be noted that new charcoal points are required for each experi- 
ment, and that they must be almost in contact. 

The experiment is particularly instructive if we start with oxygen 
instead of carbonic acid. In this case the passage of a single spark 
ignites the carbon, which then burns until all the oxygen is converted 
into carbonic acid, and it is demonstrated that the volume of carbonic 
acid is the same as that of the oxygen from which it is obtained. On 
now transmitting the stream of sparks the carbonic acid is converted 
into carbonic oxide, as in the previous experiment. 

To reduce the heat generated by the combustion of the carbon in 
oxygen, it is desirable to increase the volume of the latter by reducing 
the pressure. 

The great success of this experiment for the production of carbonic 
oxide from carbonic acid, by means of the induction spark between 
carbon points, suggested a similar experiment for the production of 
the monosulphide of carbon from the bisulphide of carbon. No such 
result was obtained, the volume of the bisulphide vapour not under- 


oing the slightest increase. 
’ E. T. C. 


Preparation of pure Phosphoretted Hydrogen.*—The ordinary method 
of obtaining phosphoretted hydrogen gives a mixture of that gas with 
hydrogen, the amount of the former varying from 15 to 35 per cent. 
If, instead of using aqueous potash and phosphorus, alcoholic potash is 
used, better results are obtained; the gas is not spontaneously inflam- 
mable, but it is still far from pure. Calcium phosphide on treatment 
with water gives off a much purer gas, containing only about 13 per cent. 
of hydrogen ; and when hydrochloric acid is substituted for the water, 
the evolved gas contains about 7 per cent. of hydrogen. The phospho- 
retted hydrogen obtained from crystallised phosphorous acid contains 
about 6 per cent. of hydrogen. A perfectly pure gas can, however, be 
obtained from the action of water, or, better, of potassium hydrate, on the 
iodide of phosphonium, which can be made with great ease by the pro- 


* Deut. Chem. Ges. Ber., iv, 200. 
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cess described by Baeyer.* The most convenient method of evolving 
this gas, is to place the iodide of phosphonium in pieces about the size of 
peas in a flask provided with a delivery-tube, and with a bulb-tube with 
stopcock passing through the cork in the usual manner. The bulb is 
filled with potash-solution of about the strength used in combustions, 
and when the gas is required a few drops are allowed to enter the tube. 
In this way the evolution can be stopped instantly. The gas thus ob- 
tained is perfectly pure, if collected when free from air; it is entirely 
absorbed by a solutmm of chloride of lime; it is not spontaneously in- 
flammable, although, on account of its purity, it is more easily ignited 
than the impure gas containing hydrogen, which has been deprived of 
its spontaneous inflammability. If it is brought in contact with a drop 
of fuming nitric acid, it takes fire, as it also does in contact with 
chlorine or bromine water; by passing the gas through nitric acid 
which contains a trace of nitrous acid, it becomes spontaneously inflam- 
mable. 7°3 grms. of phosphonium iodide will yield about 1 litre of gas. 

Decomposition of Phosphoretted Hydrogen by Electric Sparks.—Phos- 
phoretted hydrogen splits up into its components by a series of electric 
sparks almost as easily as ammonia does. Its decomposition can be 
shown with almost theoretical accuracy with the gas prepared from 
iodide of phosphonium. It is most conveniently performed in the 
eudiometer described formerly ;f the only objection to this is that the 
separated phosphorus combines with the white hot platinum points to 
a fusible compound, which, by increasing the space between the wires, 
will sometimes stop the discharge. A U-shaped tube was therefore 
made, the spark wires of which carried carbon points; by this all diffi- 
culty was avoided. 20 c.c. of phosphoretted hydrogen were taken, 
and after the sparks had passed for 5—6 minutes, 30 c.c. of hydrogen 
remained, the phosphorus as a brown powder being deposited on the 
sides of the tube. 

A. P. 


On the Peroxides Prepared by Electrolysis. By W. WERNICKE.ft 


THE current employed by the author was produced by two cells of 
Daniell’s battery, the positive electrode being a plate of platinum, and 
the negative consisting of two sheets of platinum, placed one on each 
side of the positive electrode. 
Lead. An alkaline solution of lead and sodium tartrate gave a 

brilliant, bluish-black deposit of PbO,.H,0, sp. gr. 6°267. A solution 
of 1 p. lead nitrate in 8 p. water gave, by 36 hours’ treatment, anhy- 
drous PbO,, sp. gr. 9°045. By treatment for a shorter time, or by 

* Ann. Ch. Pharm., clv, 269. 

+ Deut. Chem. Ges. Ber., ii, 250. 

{ Zeitschr. f. Chem. [2], vii, 85, from Pogg. Ann., exli, 109. 
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using more dilute solutions, products are obtained, containing variable 
quantities of water. It appears that the acid set free at the positive 
electrode abstracts water from the peroxide, for anhydrous lead peroxide 
placed in connection with the positive electrode in water containing 
a little soda, passed into PbO,.H,0. The quantity of oxygen in the 
oxide varies inversely as the strength of the current, for by using 
six elements of Bunsen’s battery, pure hydrated lead oxide was 
formed. 

Manganese. The preparation of manganese peroxide requires a 
weaker current. The acetate and nitrate gave MnO,.H,0, sp. gr. 2°564. 

Bismuth. Two elements of Daniell’s battery gave, with a solution 
of basic bismuth nitrate in sodium tartrate, a black deposit of BiO,.H,0, 
sp. gr. 5°571. 

Cobalt. Anaqueous solution of cream of tartar and hydrated cobalt 
oxide with a little soda, gave Co,0;.2H,0, sp. gr. 2°483. 

Nickel. A solution of nickel analogous to that last mentioned, gave 
Ni,0;.2H,0, sp. gr. 2°744. 

F. H. H. 


Remarks on Ballo’s supposed Hydrate of Carbon Bisulphide. By 
v. WARTHA.* 


Warrua meets Ballo’s criticism (p. 196) by a reference to his (Wartha’s) 
original paper, where the preparation of solid bisulphide in quantity is 
described by processes which would prevent admixture of frozen 
atmospheric water with the solid bisulphide. 

In return, he considers the experiments which Ballo made in the 
hope of obtaining solid bisulphide, to be valueless. For instance, by 
directing a current of air on bisulphide of carbon covered with a layer 
of absolute alcohol, Ballo observed a lowering of temperature to 
— 11°5°, but obtained no solid bisulphide. According to Wartha, this 
body melts at — 12° to — 13°. 

W. H. D. 


On the Sulphazotised Acids. By A. Cuaus.t 


Craus has experimented upon a class of acids in which the nitrogen 
appears to be only partially combined directly with oxygen. They 
are produced by the action of sulphurous acid on alkaline nitrites. The 
following five compounds have been accurately experimented upon :— 
Potassium Disulphohydrazate, NOH.2(SO;K), + 2H.0, forms hard, 
transparent, colourless prisms, frequently a quarter of an inch long, 
moderately soluble in warm, almost insoluble in cold water. On heating 


* Deut. Chem. Ges. Ber., iv, 180 and 221. 
+ Deut. Chem. Ges. Ber., iv. 186—190. 
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with alkalies, only one-third of the nitrogen is obtained as ammonia, 
thus :— 


3K,NHS8,0, + 3K,0 = 6K.SO, + NH; + Nz. 


Potassium Sulphohydroxylamate, NOH;.SO;K, is produced by sponta- 
neous decomposition of the crystallised disulphohydrazate, or by boil- 
ing its aqueous solution, or by the action of acids :— 


NOH.2SO0;K + H,O = SO,HK + NOH;.SO,K. 


Hydrogen sulphohydroxylamate, separated from the corresponding 
barium salt by the action of dilute sulphuric acid, is distinguished from 
all the other sulphazotised acids, by its stability in presence of free 
acids. On the other hand, it is decomposed by boiling with excess of 
potash, all the sulphur being separated as sulphuric acid. 

Potassium Sulphazotinate, NH.NO.K.4(SO;K). = K;N2HS,Ou, erys- 
tallises in colourless, transparent, rhombic tables. They contain no 
water of crystallisation, and can be heated to 120° without decomposition. 
It is soluble in water, with a strong alkaline reaction. Concentrated 
acids evolve nitric oxide from this salt, from which also only one-third 
of the nitrogen is obtained as ammonia by distillation with soda-lime. 
By treating the solution of potassium sulphazotinate with oxidizing 
agents, as lead dioxide or silver oxide, at 40°-—50°, it is coloured 
intensely blue, and the potassium salt of a new sulphazo-acid is formed, 
namely :— 

Potassice Sulphowyazotinate, N,0,.4(SO;K) = KiN.S,0y. The salt 
crystallises in intensely yellow needles. The solution is very easily 
decomposed, losing its colour at the same time. The crystals also 
decompose, frequently without any assignable reason, and evolve gas, 
which is partly nitric oxide. On heating them with soda-lime, ammonia 
is evolved, although from the equation :-— 


K,N.S,0,, + 4KHO = 4K,80, + 2H.0 +N, 


there should not be any. The ammonia must be evolved from the 
next described salt, which is formed by the decomposition of this 
body. 

Potassium Trisulphowyazate, NO.38(SO;K) + H,O = K;NS,0, + H,0. 
This body crystallises in regular rhombic tables, which are colourless 
and brilliant. It is much more stable than the last body, and can be 
crystallised from boiling water. On heating with potash, one-third of 
its nitrogen is evolved as ammonia. 

The details of the preparations of these salts are given in the Ann. 
Ch. Pharm. for April and May, 1871. The sulphoxyazo-compounds 
are not formed directly by the action of sulphurous anhydride on 
potassium nitrite with certainty, but a whole series of other salts are 
formed, which are very unstable. 
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The action of sulphurous anhydride on potassium nitrite is a simple 
process of reduction of the nitrous acid, and before the reduction goes 
so far as ammonia, more or less of the reduced product combines with 
the group SO;K produced by oxidation. For the conception of these 
sulphazo-compounds, the assumption of the pentad nature of nitrogen 
appears to be absolutely necessary. When sulphurous anhydride is 
added to potassium nitrite in alkaline solution, it is possible that the 
two bodies might combine to form SO,NO_.K, and on a fresh quantity of 
sulphurous anhydride being added, might again combine to form other 
more complicated bodies. eS 


On Ammonium and the Dissolution of Metals without Chemical Action. 
By Cuarues A. SEELy.* 


THAT ammonium-amalgam is no amalgam at all, but a metallic froth of 
which the liquid part is mercury, and the gaseous part a mixture of 
hydrogen and ammonia, is shown by the following facts :— 

1st. In the formation of ammonium amalgam the mercury is in- 
creased in bulk tenfold or more, while in weight it is increased only 
one or two thousandths. 

2nd. Ammonium-amalgam has less of the mirror surface than 
mercury; it approaches in appearance to matt silver. 

3rd. Ammonium-amalgam is readily compressible ; when confined in 
a fire syringe it steadily contracts on forcing down the piston till the 
original bulk of the mercury is almost reached, and on relieving the 
pressure the original volume and appearance are resumed. This forms 
an effective lecture-room experiment. 

The author repeated Weyl’s experiments and found that ‘‘ Weyl has 
had only an imperfect apprehension of the fundamental facts,” (Weyl 
supposed that he had actually isolated ammonium),t and found that 
“the key to the whole subject is the fact that liquid anhydrous am- 
monia is a solvent, without definite chemical action, of the alkali 
metals.” ‘I mean that these metals dissolve in the ammonia as salt 
dissolves in water —the solid disappears in the liquid, and on evaporat- 
ing the liquid the solid reappears in its original form and character. 
There is no definite atomic action in any such cases, the components of 
the solution are not changed in their chemical relations to other sub- 
stances.” 

An iron retort, filled with anhydrous chloride of calcium, saturated 
with ammonia at 0° C., had a stout glass tube connected with its 
turned-down neck by means of a screw coupling. This glass tube 
served to contain the metal or other substance to be acted on by the 
ammonia. When sodium is subjected to the condensing ammonia it 

* Chem. News, 1871, 169, from Journal of Franklin Institute. 
t Pogg. Ann., cxxi, 697. 
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becomes dark, increases in bulk, becomes pasty, and finally forms a 
homogeneous mobile liquid, of a lively blue colour, both by reflected and 
transmitted light. On reversing the process by cooling the ammonia 
generator, the ammonia gradually evaporates out of the liquid, and the 
changes observed during the condensation reappear in the reverse 
order, till at last the sodium is restored to its original bright metallic 
state. If the evaporation be conducted slowly the metal is left in 
crystals. 

Potassium and lithium behave like sodium. The blue solution of 
sodium acts as a very powerful reducing agent on metallic salts, and 
the author anticipates that it will prove of great value for preparing 
the rare metals. C. H. G. 


On the Formation of Rock Salt. By Fr. Mour.* 


Durine the summer of 1868, an observation was accidentally made 
which showed the secret of the formation of rock salt. A tall vessel, 
containing solution of sodium chloride, after standing undisturbed for 
some months, was found to have some perfectly transparent cubes 
attached to the bottom. This showed at once that the crystallisation 
should commence from the bottom, instead of from the top of the 
liquid, as is generally the case with solutions of sodium chloride. When 
water has been standing over sodium chloride for some time, it is said 
to be saturated; but in the case described, a greater concentration must 
have taken place for the crystals to form at the bottom of the liquid. 
The conclusion was therefore drawn, that a solution of sodium chloride 
in contact with such a substance as glass, is able to retain dissolved a 
larger quantity of salt than when solid sodium chloride is present. An 
experiment was performed which proved this. A perfectly saturated 
solution of sodium chloride was weighed, and allowed to evaporate spon- 
taneously ; and as soon as traces of crystals showed themselves it was 
again weighed ; 180 grms. of solution lost thus ‘282 grm. water, which 
quantity can dissolve ‘102 grm. of sodium chloride. This is the quantity 
which the solution in contact with glass can retain dissolved above 
that when in contact with sodium chloride. Crystals formed at the 
bottom will reduce the surrounding solution to its normal state; it 
then becomes lighter, and its place is taken by the denser solution 
from above, and by the diffusion of the liquid the crystals will 
gradually grow as perfect cubes, and beautifully transparent. The 
evaporation must be exceedingly slow, or the supersaturation of 
the liquid at the surface will take place more rapidly than it can 
diffuse to the bottom, and small crystals will form on the surface of the 
cubes. On the 31st August, 1868, a cube of rock salt, which weighed 
1:120 grm., was placed in a sodic chloride solution; on October 7th it 
* N. Repert. Pharm., xx, 146. 
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weighed 1°492 grm., and was perfectly regular and transparent; on 
the 7th of January of the next year the crystal weighed 8°9 grms., and 
was still a cube, but not quite so regular as at first, for the increase 
had gone on too quickly. The theory of rock-salt formation depends 
on the fact, that a solution of sodium chloride becomes supersaturated 
when not in presence of the solid itself. 

This kind of phenomenon is not rare; for instance, very dilute solu- 
tions of sulphuric acid and barium chloride do not at first precipitate ; 
but when once the precipitation has begun, it increases rapidly on 
shaking the solution. Another instance is in the formation of 
magnesio-ammonic phosphate, which can be obtained in crystals 
several millimetres broad, thus showing the solubility of the salt when 
there is none of the solid present. A. P. 


On the Formation of Transparent Cubes of Sodiwm Chloride. 
By L. A. BucHNER.* 
Wuttst Mohr has experimented on the formation of cubes of sodium 
chloride in solutions of the pure salt, Buchner has investigated its 
crystallisation from mixtures of salts. He agrees completely with 
Mohr as to the conditions for obtaining transparent salt cubes, and 
also finds that the presence of certain hygroscopic bodies, rather 
increases than diminishes the tendency to form perfect crystals. An ex- 
periment described serves to show this. Solutions of ferric chloride and 
sodium chloride were mixed and concentrated ; on cooling, some of the 
sodium chloride crystallised out; the thick mother-liquors were sepa- 
rated and placed in a dish covered with paper. After standing a few 
weeks, some perfectly regular, transparent, and colourless cubes were 
found at the bottom. In this case the concentrated solution of ferric 
chloride cannot evaporate, but, as is well known, it absorbs moisture 
from the air. Buchner thinks that this tendency of the ferric chloride 
causes a supersaturation in the lower layers of the solution, as regards 
the sodium chloride, and thus crystallisation begins from the bottom. 
Magnesium chloride has also the same action. By the very gradual 
evaporation of a solution which contained several salts as well as a 
precipitate of Prussian blue, small, perfectly regular, and colourless 
cubes of potassium chloride were obtained. The gradual evaporation of 
a solution containing cupric chloride and ammonium chloride has also 
yielded small crystals of ammonium chloride, which were not only trans- 
parent, but perfectly colourless. The conditions of crystals of forma- 
tion of the potassium and ammonium chloride seem to be the same as 
in the case of sodium chloride. In these experiments the extremely 


sharp separation of salts by crystallisation has been most clearly shown. 
A. ®. 
* N. Repert. Pharm., xx, 151. 
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On the Behaviour of certain Lithiwm Minerals before the Spectroscope, 
and on the occurrence of Thallium in Sphalerite from Geroldseck 
(Breisgau). By v. Kopeur.* 

} 


Tue author finds that some minerals containing lithium, although 
producing an intense coloration of the blow-pipe fiame, give no cor- 
responding indication with his spectroscope unless ignited, powdered 
and treated with hydrochloric acid, whilst others, although colouring 
the flame but slightly, develope the lithium lines before his spectro- 
scope without such preliminary treatment. 

Cookeite from Hebron, lithionite from Rozena, Chursdorf, Elba, 
Ural, Paris and Utén, belong to the latter class, whilst asbolane from 
Saalfeld, psilomelane from Schneeberg, Sayn and Siegen, lithionite 
from Zinnwald and Altenberg, amblygonite from Hebron, although 
colouring the blow-pipe flame more or less deeply, give no lines with 
the author’s spectroscope, unless treated in the manner before men- 
tioned. All lithium minerals, however, if powdered and treated 
successively with ammonium fluoride, sulphuric and hydrochloric acids 
give lines before the author’s spectroscope. 

The difference in the behaviour of these minerals is not owing to 
differences in the quantity of lithium, fluorine or water, and varies with 
the spectroscope employed. 

Sphalerite from Schemnitz, Lauterberg (Harz), Freiberg, Raibel 
(Carinthia), Obernhof (Nassau), Vordernberg (Tyrol), Rauschenberg 
(Bavaria), New Bethlehem (Pennsylvania), did not give the slightest 
indication of the presence of thallium, but the dense variety (Schaalen- 
blende) from Geroldseck (Breisgau), gave a distinct reaction, and a 
similar specimen from Herbesthal (Westphalia), a weaker indication 
of this metal. The examination was made by heating the finely pow- 
dered mineral on platinum foil before the spectroscope. 

F. H. H. 


On the Amount of Copper in Iron. By C. Rump.t 


From the researches which Rump has made he believes that the 
purest iron of commerce is not perfectly free from traces of copper; in 
one case the quantity amounted to 01 in 100 grms., in many others 
only traces of copper can be found. If iron containing copper is dis- 
solved rapidly in hydrochloric acid, a part of the copper will also be 
dissolved, and can be precipitated of a brown-red colour by sulphu- 
retted hydrogen. If the precipitate is black, it shows that the iron 
probably contained lead. In one sample of iron used in pharmacy, no 


* Journ. pr. Chem. [2], iii, 176. 
+ Arch. Pharm. [2], cxlv, 231. 
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trace of copper was found, but in some “iron powder” examined, 
there were more than traces of copper, as well as lead, found in it. 


A. P. 


On the Decomposition of Silver Iodide. By A. Vocuu.* 


On boiling silver iodide with potassium hydrate, its yellow colour 
changes into a grey; no decomposition, however, takes place, for no 
potassic iodide is found in solution. The change seems, therefore, to 
be a molecular rather than a chemical one. Silver iodide is, indeed, 
rather difficult to decompose, for on melting with potassium hydrate, only 
a very incomplete decomposition takes place; the same is the case 
with its reduction by means of zinc and hydrochloric acid; complete 
decomposition of all the silver iodide frequently does not take place, 
but it remains with the metallic silver. The affinity of iodine for silver 
seems therefore stronger than that of chlorine; when dry silver chloride 
is rubbed with iodine, and, after standing some time, the excess of 
iodine is removed by washing with alcohol, silver iodide is partially 
formed, for the salt remaining is not wholly soluble in ammonia. When 
silver iodide is fused, slight decomposition takes place, a small 
quantity of iodine being liberated; on’stronger heating with a blow- 
pipe, its smell is quite perceptible. It can also be sublimed. This 
is best performed by mixing the silver iodide with finely powdered 
quartz sand, and heating the mixture strongly. The change of colour 
which silver iodide undergoes when heated can be shown as a 
lecture experiment, by saturating strong filter-paper with silver solu- 
tion, and then with solution of potassium iodide; on carefully heating 
the bright yellow paper over a lamp, it changes to a dark orange-yellow ; 
when cooled by blowing on it, or by contact with the finger, it recovers 
its original colour. The experiment is also conveniently performed by 
making a thin plate of a mixture of plaster of Paris and silver 


iodide; on heating, the usual change of colour takes place. 
A. P. 


On some new Sulpho-salts. By R. SCHNEIDER. 


Sodium Sulphopalladate and Palladiwm Disulphide.—By fusing 
together one part of yellow ammonium-palladium chloride (or half a 
part of palladium monosulphide) with twelve parts of dry sodium 
carbonate and twelve parts of sulphur, and keeping the mixture 
fused for ten minutes, over a blowpipe lamp, a reddish brown homo- 
geneous mass is obtained, which dissolves in water to a clear deep 
brown solution, leaving a small light grey metallic looking residue, 


* N. Repert. Pharm. xx, 129. 
+ J. pr. Chem. [2], iii, 103—120, from Pogg. Ann., cxli, 519. 
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consisting of fine needles. On adding hydrochloric acid to slight acid 
reaction, the solution deposits a light chocolate-brown precipitate, con- 
taining much sulphur, but chiefly palladium disulphide, and forming 
sulpho-salts (sulphopalladates) analogous to the platinum and iridium 
sulphides. Sulphopalladates may in fact be obtained under favourable 
conditions in the solid form—some even in the crystalline state—by 
fusing together one part of yellow ammonium-palladium chloride (or 
half a part of palladium monosulphide) with only six parts of dry 
sodium carbonate and six parts of sulphur. A mass. is left which 
on cooling shows a net-work of brown needles, soluble in water, 
and cannot therefore be obtained readily in the pure state; they are, 
however, insoluble in absolute alcohol, and by lixiviating the coarsely 
powdered mass with alcohol, the sodium polysulphide is dissolved 
out, but not the sodium sulphate, which is invariably found to a 
considerable extent in the fused mass, and is but slowly washed out 
by weak alcohol, as it is impossible to prevent the partial oxidation 
of the moist palladium compound, indicated by the appearance of a 
little palladium hyposulphite in the alcoholic washings. 

The analysis of this compound led to the formula Na,S.PdS,, which 
the author confirmed by decomposing the sodium sulphopalladate by 
means of silver nitrate, in a manner similar to that which had been 
successfully followed in the determination of disodium sulphoplatinate, 
according to the reaction :— 


Na.S.Pd8S, + 2AgNO, = 2NaNO, + Ag.S.Pd&,. 


The precipitate agreed with the formula of silver sulphopalladate 
Ag.S.PdS,, and as the silver had evidently replaced the sodium in 
the sulpho-salt, the composition of the latter must be expressed 


9 _pa/SN 
by the formula Na,§.PdS,, or pa { (Nag), 0° S=Pa<§ 


Na’ in 
which the metal palladium evidently acts as a tetrad element. 

The new sulpho-salt appears to form thin, somewhat flattened, brown 
or reddish lead-grey needles, having a feeble metallic lustre; when 
seen in thin layers under the microscope, they appear transparent with 
a reddish brown tint, and when pressed with a glass rod, show a 
yellowish brown streak. They are somewhat difficultly soluble in 
water, forming a deep reddish brown solution, but perfectly insoluble 
in alcohol. The aqueous solution becomes rapidly oxidized when 
exposed to the air, with partial separation of palladium sulphide. 

The light chocolate-brown precipitate already referred to, obtained 
by saturating the aqueous solution of the fused mass with hydrochloric 
acid, consists of a mixture of palladium disulphide and sulphur, which 
may be freed, though with difficulty, from the last traces of sulphur by 
extraction with carbon disulphide. The palladium disulphide can, 
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however, be prepared in the pure state by fusing the monosulphide 
with three parts of sodium carbonate and three parts of sulphur, pul- 
verising, and exhausting the mass thoroughly with alcohol, and 
decomposing the residue with dilute hydrochloric acid. Sulphuretted 
hydrogen is evolved, and a bulky spongy precipitate is left which 
when washed and dried, has the composition of palladium disulphide, 
PdS,. It constitutes a stable, dark blackish-brown, rather dense crys- 
talline powder which, under the microscope, still shows distinctly the 
needle form of the sulphopalladate crystals from which it had been 
extracted. When gently heated in an atmosphere of carbonic anhy- 
dride it yields a sublimate of sulphur and palladium monosulphide ; 
the latter, when the heat is increased, is converted into the more stable 
palladium subsulphide, which melts, but does not lose its sulphur com- 
pletely, when heated even very strongly over the blowpipe flame. 

Boiling nitric acid attacks palladium disulphide, but the action 
appears to be confined to the partial oxidation of the sulphur only, 
since the solution acquires merely a light yellow tint. Aqua regia 
dissolves it rapidly and completely without separation of sulphur. 

Potassium Sulphopalladate and Palladium Subsulphide.—The anti- 
cipation that the potassium compound Gorresponding to the sodium 
sulphopalladate would be formed on fusing together ammonium 
palladium chloride with potassium carbonate and sulphur was not 
realised: for the sulpho-salt, so obtained, is quite insoluble in water, 
and the mass appears to contain potassium sulphide and palladium 
disulphide, together with palladium subsulphide, Pd,S, as an essential 
constituent. 

Two parts of ammonium-palladium chloride (or one part of 
palladium sulphide) when fused for ten minutes over a blowpipe 
lamp with 12 parts of pure potassium carbonate and 12 parts of 
sulphur, yielded a mass which dissolved for the most part, when 
treated with water, to an intensely brown liquid,* and left numerous 
very thin six-sided minute plates of vivid metallic lustre and brilliant 
violet blue colour. 

The upper, and frequently also the lower layer of the fused mass 
usually holds embedded somewhat larger plates of distinct crystalline 
structure. On washing with water, these crystals are readily obtained 
perfectly pure. They have, when dry, a steel-blue lustre. 

This beautiful compound resembles potassium sulphoplatinate, 
described by the author on a former occasion, but is of essentially 
different composition. Its analysis leads to the empirical formula 
K,Pd,S,, and judging from the crystalline appearance, the author thinks 


* From this liguid, which contained, besides some considerable quantities of 
potassium sulphopalladate, a large excess of potassium polysulphide, hydrochloric 
acid precipitates palladium sulphide, which may be employed for fresh fusions. 
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that, as there can be little doubt that the compound contained palladium 
disulphide, besides potassium sulphide, the rational formula should 
be written K,S.Pd,8}Pd8,, which would render probable the existence 
of palladium subsulphide, corresponding to the suboxide, discovered by 
Kane. This was, moreover, shown by the fact that the subsulphide 
can be readily obtained in the pure state under conditions which render 
it probable that it plays an essential part in the formation of the blue 
sulpho-salt in question: for palladium disulphide can be exposed to 
the high temperature at which the fusion has to be effected, only in the 
form of an alkaline sulphopalladate, whereas when heated by itself 
with equal intensity, it loses sulphur and is converted into palladium 
subsulphide. Taking the formula K,S.Pd,S}PdS, to be the correct 
expression for the blue sulpho-salt, it may be assumed that by reducing 
the amount of potassium sulphide in the fused mass, the quantity of 
palladium disulphide would be diminished, and that of the subsulphide 
correspondingly increased ; and that under certain conditions it would 
be possible to obtain almost the whole of the palladium in the fused 
mass as subsulphide. This was effected by fusing together for 15—20 
minutes, at a bright red heat, over the blowpipe lamp, an intimate 
mixture of one part of ammonium-palladium chloride (or 4 part of 
palladium monosulphide) with six parts of potassium carbonate,* six 
parts of sulphur, and three parts of sal-ammoniac. The latter forms 
with the potassium carbonate, potassium chloride, and thereby dimi- 
nishes the amount of potassium sulphide in the fused mass. The 
latter is at the same time rendered less fluid, whereby the volatilisation 
of the excess of sulphur and the conversion of the palladium disulphide 
into subsulphide is considerably facilitated. 

The cold mass yields, on treatment with water, a light yellow solu- 
tion, which contains no potassium sulphopalladate. The insoluble por- 
tion consists of a greyish brittle regulus, together with a very trifling 
amount of blue sulphopalladate, which can be separated by levigation. 
Analysis showed the regulus to be composed of palladium subsulphide, 
Pd,S. The author several times obtained hard and brittle reguli of 
the size-of a small pea, which could be readily reduced to an ash-grey 
powder. They exhibited a metallic greyish-white fracture and a fine 
crystalline grain. Their specific gravity at 15° C. was 7°303. Palla- 
dium subsulphide is not attacked by simple acids; even aqua regia 
attacks it but slightly. When heated to redness, it melts to brilliant 
little globules, which lose sulphur very slowly, even when exposed to 
the heat of a blow-pipe flame. They lose their brittleness in proportion 
as they yield up their sulphur and can then no longer be reduced to a 
powder, but retain traces of sulphur even after long-continued ignition, 
It is therefore impossible to reduce the sulphides of palladium to 


* An equal quantity of sodium carbonate may also be substituted. 
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metallic palladium by mere roasting to ignition. The same has been 
observed previously by H. Rose.* 

Heated in a current of hydrogen, palladium subsulphide is decomposed 
slowly and with difficulty. The reduction begins only at a red heat, and 
proceeds so slowly that traces of sulphuretted hydrogen come off after 
heating even for hours. 

After what has been stated regarding the formation and the deport- 
ment of palladium subsulphide, it is rendered all but evident that it forms 
a proximate constituent of the blue sulphopalladate. The author thinks 
it conceivable, however, that the palladium monosulphide—present 
from the first in the fusion or formed subsequently thereto—undergocs 
decomposition at a higher temperature, under the disposing influence 
of the potassium sulphide, according to the equation, 3PdS = Pd.S + 
Pd&:, and that both the palladium subsulphide and disulphide enter 
simultaneously into combination with potassium sulphide to form the 
blue sulpho-salt represented by the formula, K,S.Pd,S}Pd8,, 


K, K—S 
or Pdiv S,, or 
(Pd.)" K—S”_ 


in which the group Pd, acts as a dyad element. 

Potassium-palladium sulphopalladate forms hexagonal plates, which, 
when seen under water, appear brilliant violet-blue, and when dry, 
steel-blue, and so flimsy, that a breath of air blows them away. 
They have a bright metallic lustre. When seen under the microscope, 
in very thin layers, they appear transparent and are of yellowish-brown 
to dark reddish-brown colour. They are perfectly constant in air and 
are insoluble in cold as well as in hot water. Heated out of contact 
with air, they bend and twist and acquire a peculiar whirling motion. 
When suddenly exposed to a strong heat, they emit sparks and fall 
into smaller fragments, but undergo no further decomposition, since 
the sparks are neither accompanied by liberation of free sulphur nor 
by any evolution of gas. On heating them in a current of hydro- 
gen, the same phenomena are observed at first, and a partial reduc- 
tion takes place, accompanied by evolution of sulphuretted hydrogen. 
By raising the temperature ultimately to bright redness, nearly half 
the sulphur is driven off. The reduction was never accompanied 
by formation of water. The reduced mass appears, after cooling in 
a current of hydrogen, as a reddish-brown powder, interspersed with 
greyish-white dull lustrous spots. It is partially soluble in water free 
from air, forming a deep brown liquid. The solution has a strong 
alkaline reaction and a marked hepatic odour, and contains nearly the 
whole of the potassium and about 3th of the palladium present in the 


* Traité de Chimie Analytique, ii, 317. 
VOL. XXIV. 2a 
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compound. It readily deposits palladium disulphide on addition of 
hydrochloric acid. 

The portion insoluble in/water forms a dense greyish-black powder, 
consisting principally of metallic palladium, usually mixed with a little 
palladium sulphide in the form of a loose black powder—probably in 
consequence of the aqueous solution of the alkaline sulphopalladate 
having undergone a partial decomposition by expesure to air before 
and during filtration. 

The author expresses these changes by the equation— 


'2(K.8.Pd,S}PdS.) + 8H = 4H,S + 2K,S. PdS, + 5Pd, 


which, however, is not borne out very closely by experimental num- 
bers.* The aqueous extract of the reduced mass contained four atoms 
of potassium to one atom of palladium, corresponding to the above 
atomic proportions. 

It would appear that a portion of the palladium disulphide of 
the original compound, existing as basic potassium sulphopalladate, 
2K.S.Pd8,, resists the reducing action of the hydrogen, like the 
sodium sulphantimoniate, which resists strong ignition in a current of 
hydrogen, whilst antimonic sulphide is readily reduced. 

Heated with moderately concentrated hydrochloric acid, potassium- 
palladium sulphopalladate speedily loses its blue colour and assumes 
a dark steel-grey tint, gradually giving up the whole of the potassium 
to the acid. It is remarkable that none or mere traces only of sulphu- 
retted hydrogen or hydrogen are given off, even on heating. The 
hydrochloric acid extract contains only potassium chloride and is free 
from palladium. The author proposes to investigate this interesting 
reaction further. 

The compounds above described are the first examples of sulpho-salts 
of palladium, and as such are of some interest, as their study has led to 
the isolation and more accurate knowledge of two hitherto unknown 
sulphides of palladium—the subsulphide and the palladium disulphide. 

Palladium is usually regarded as a positive metal, mainly on account 
of the insolubility of palladium sulphide in ammonium sulphide. The 
fact of its forming true sulpho-salts is little favourable to this view; it 
proves on the contrary, that, like platinum, this metal possesses a more 
negative character. 

C. Clauss, whose investigations of the platinum metals are so well 
known, places palladium in his classification at the negative end of the 
collateral series, where it is united with the corresponding member in 


* This discrepancy he ascribes to the action of the potassium sulphide upon the 
glass. He explains the reduction of the corresponding potassium-platinum sulpho- 
platinate, described by him on a former occasion, in a sense similar to that which 
he advocates. 
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the main series,—the metal platinum,—constituting with the latter a 
pair of elements, which are brought into closer relation to each other 
by numerous analogies. W. Y¥. 


Mineralogical Chemistry. 


On some Rocks and other Dredgings from the Gulf Stream. By 
S. P. SuHarpies.* 


Specimens of rock, ooze, and semi-fossilised bone, obtained by dredging 
from the bed of the Gulf Stream between Florida and Cuba, were 
carefully analysed, and the results compared with the analyses of more 
recent specimens of the same material. 

The fossil bone was almost destitute of organic matter, and contained 
as its principal constituents 62°4 per cent. of calcium phosphate and 
26°47 per cent. of calcium carbonate. The analyses of recent bone, also 
free from organic matter, gave 92°79 per cent. of phosphate and only 
7°21 per cent. of carbonate. The fossil bone contained also an appreciable 
amount of iron. 

The analyses of the rock, mud, &c., showed that they were evidently 
of osseous origin, but more or less contaminated with corals and shells. 
In these specimens the calcium phosphate had likewise been to a con- 
siderable extent replaced by carbonate, while magnesia had taken the 
place of part of the lime. 


Rock 1. 2. 3. Ooze. 
DE 44 seecan 36°5 47°11 96°96 85°62 
OS 35°54 13°15 1:20 0°18 
ae 10°56 12°39 — 4°26 


With respect to this replacement of phosphate by carbonate, one or 
two explanations are offered. Calcium phosphate is soluble to a con- 
siderable extent in solutions of organic matter (a fact which the author 
had confirmed by special experiments), which would account for the 
removal of part of that salt. Again, during the decomposition of the 
gelatin of the bone,ammonium carbonate would be formed in considerable 
quantity, and this latter salt would decompose calcium phosphate more 
or less completely; we should therefore have ammonium phosphate 
going into solution, while calcium carbonate would be deposited. 

The origin of the iron in these specimens is doubtful, but it is sup- 
posed to be derived from ferruginous particles carried down by the 
great rivers which empty themselves into the Gulf of Mexico. 

A few corals were examined and compared with recent corals, mainly 
with reference to the phosphoric acid they contain. The result was 
* Sill. Am. Journ. [3], i, 168. 
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that while the coral treated in a fresh state gave a strong reaction, the 
fossil specimens were almost free from phosphoric acid. 


J. W. 


Winkworthite, a new Mineral from the Gypsum of Hants County, Nova 
Scotia. By Prof. How.* 


AmonG some reputed specimens of Howlite (silicoborocalcite) from the 
Winkworth gypsum quarries, the author found two nodules of un- 
familiar appearance, which proved to be a mineral containing sulphuric 
acid, in addition to the ordinary elements of silicoborocalcite. 

The first nodule was a colourless, transparent mass, coated with 
small colourless crystals of considerable lustre. The fracture was 
nearly flat, and new surfaces were covered with glistening, irregular 
facets. With the microscope, transparent, oblique-angled plates were 
observed. The hardness of the interior was about 3, that of the ex- 
terior about 2. An analysis of the air-dried mineral gave these 
results.—Water 18°80; lime 31°66; sulphuric acid 36°10; silicic acid 
3°31; boracic acid (by difference) 10°13. These numbers accord 
closely with the following equivalent ratios :— 


11CaO, SiO., 9S0;, B,0;, 20H,0. 


The second nodule had not so crystalline an exterior as the above, 
but in its general characters closely resembled it. Its hardness was 
a little above 3. Before the blowpipe it, like the first nodule, coloured 
the flame green. In an analysis of the air-dried mineral, a little 
carbonate of lime was found; its amount (4°47 per cent.), calculated 
from the quantity of carbonic acid, has been deducted from the follow- 
ing results of its examination :—Water 18°00; lime 31:14; sulphuric 
acid 31°51; silicic acid 4°98; boracic acid (by difference) 14°37. These 
numbers correspond with the following equivalent ratios :— 


11CaO, SiO., 8S0;, 4B,0;, 20H,0. 


The new species is intermediate between selenite and silicoborocal- 
cite, and may originate from the reaction of their elements during or 
after deposition. The nodular form, characteristic of howlite as dis- 
tinguished from the crystalline habit of selenite, seems to show that 
the former was the original deposit, in which case winkworthite would 
be a product of its alteration by selenite. Nodules of selenite occa- 
sionally occur in the gypsum beds at Winkworth, exactly resembling 
the amorphous kinds of the borates, of which they are probably pseudo- 
morphs. Several specimens of howlite were examined for sulphuric 
acid; in some cases mere traces were present, both in the hard crys- 
talline and the soft opaque conditions of the mineral; while in other 
specimens, respectively similar, the quantity was decided and some- 


* Phil. Mag., 1871, 270. 
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times considerable, even after every precaution has been taken to ex- 


clude selenite, which is often present in bands traversing the borate. 


The Melaphyres of the Little Carpathians. By H. Horer.* 


THE melaphyre of this district is an eruptive rock of the middle trias 
period. The author has arranged the results of his investigations of 
this group under the four following heads: the compact, the crystal- 
line, the porphyritic, and the amygdaloidal. 

The Compact Melaphyre.—This is the predominating variety of this 
group, and is distinguished by its varied colour, the darker hues, how- 
ever, prevailing. The typical colour is black, with a dash of violet; 
red and reddish-brown are rare, and black passing into green is frequent. 
By weathering, the latter hue changes to a light yellowish-brown, 
through the oxidation of iron protoxide. The green varieties effervesce 
more with acid than the black, and this is especially the case with 
freshly-exposed dark green specimens. The green melaphyre takes a 
black colour and almost metallic lustre by weathering. By aid of a 
lens, numerous dark green granules, resembling seladonite, are ob- 
served in it. Compact melaphyre melts before the blowpipe to a black 
and very vesicular slag; has a stony conchoidal fracture, and a hard- 
ness between 6 and 7. Though hand specimens but slightly affect the 
magnetic needle, this instrument is entirely untrustworthy in the 
vicinity of the rocks themselves. The specimens examined were : 
I. Violet-black melaphyre, from the southern end of the Blumenthal, 
north of Grenitz; spec. grav. 2°852. II. Blackish-grey melaphyre, 
with a dash of olive-green, resembling basalt, from the bed of the 
Schwarzen Waag, near Hoskowa; spec. grav. 2°734: 


a1 o ey Solo /Slo fe) 6 

fo) mC) a ct) 2, " 2. 

a/a2il/es/eld/sivi/2/8le 
I. a+... [52°75] 10-80 | 20-24] 3-84| 2-36| 0-41 1-54/3-62|1-99/3-10| 100-65 
I. b.t.... 55°20 11°30 | 21°18) 4°02 | 2°47/0°43/}1°61/3-79) — — |100°00 
IL. a... ,. (50°41) 21 -40| 11°07 | 4-95|3°31|0-94/2-26/3-91| — |3-33] 101-58 
IL. 5... ., [51 °31| 21°78 | 11 -26| 5 -04| 3-37|0-96|2-30|/3-98| — | — | 100-00 


The oxygen ratios of silica, sesquioxides, and protoxides are in Ib: 
29-438, 11°629, 3°009; and in IIb: 27°364, 13°556, and 3°865. 

The crystalline melaphyre is in astate of transition from the compact 
to the porphyritic variety; bright coloured scales separate themselves 

* Jahrbuch fiir Mineralogie, &c., 1871, 113. 

+ The actual numbers resulting from each analysis are given under a. 


t The percentages, given under a, are here raised to 100, after carbonic acid and 
water haye been deducted. 
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from the uniform mass, and when of some size are recognized as fel- 
spar; the conchoidal fracture is lost, and becomes irregular. If the 
crystals of felspar increase in size, the rock is then porphyritic, and 
the three forms of melaphyre are occasionally met with, side by side, 
in situ. The lithological characters of the crystalline are, as regards 
colour, as varied as those of the compact melaphyres, to each of which, 
in fact, a congeneric crystalline kind is to be met with. 

The specimen examined was from the Ipolticzathal, near Hoskowa. 
It was green; had a spec. grav. = 2°859, and enclosed very small 
white brilliant crystals, apparently of felspar, green, often foliated, 
masses, intimately mixed with the felspar, and occasional black, angu- 
lar granules. Its composition is— 


SiO». | Al,0;.|Fe,0,. | FeO. | CaO. | MgO. | K,0. | Na,O.| 1.0. | 
| 
a. .+.,|48°69| 12°81) 10°77 | 9-43 | 7-99 | 0-99 | 1-66 | 5-56 | 3-36 | 99-26 
B. ....|50°77/13-36|11-23| 9-84 | 8-33 | 1-03 | 1-73 | 3-71 | — | 100-00 


The oxygen ratios of silica, sesquioxides, and protoxides are—27'076, 
9°610, and 6°208. 

The porphyritic melaphyre-—The dark varieties and those with a 
violet hue are, with scarcely an exception, the only ones which become 
entirely porphyritic. This division, therefore, is characterised by a 
blackish-violet base, enclosing greenish felspar in crystals, on an 
average 6 lines in length and 1” in breadth. 

The composition of a specimen of the above kind, found south of 
Luczivna, at the north foot of the Palkniczaberg, is given below (1), 
as well as that of the light green felspar (andesin) which it encloses 
(II), and the dark violet base itself (III). 


lel éeisiselélelele 
2)aje je /sjale lala ai 
adil | | aes 

La. ..|52-46| 19-65 | 10-86 | 1-92 | 5°30 | 0°65) 1°57 | 2°89| 4-81 100-11 2 689 
Ib. ..|55°05 | 2062 | 11-40 | 2-01|5°56 | 0-68|1°65/3-03| — |100-00, — 
II a...|53°26/ 24-28] — |2-96|6-83/0-56|2-47/4-68|3-98| 99-02) 2-633 
II b...|56-04| 25-55} — |8-12|7-19|0-59|2-59/4-92) — |100‘00) — 4 
III a.. | 50-65 | 16°32 | 15-03 | 2-33 | 4-45 | 0-63|1°79|3-44|5-14| 99-78) 2-751 
III 8..} 53°52 | 17°25 | 15°88 | 2-46 470) 0°07 1-80 }3 63 on 100 “09 on 


The oxygen ratios of silica, sesquioxides and protoxides are—Ib, 
29°358, 13°139, and 3°352; IIb, 29°886, 11°943, and 4°681; and, IIId, 
28°542, 12°822, and 3°397. 

A further example of this variety, from an entirely isolated out-crop 
in the Bistrathal, near Bries, enclosed green crystals of felspar, and 
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round masses, 1} lines across, of a green, almost compact mineral, 
which was found to be delessite, and wherein lay small particles of cal- 
cite. This rock has a pretty even splintery fracture, and is probably 
in the first stage of decomposition. Its specific gravity is 2°816, and 
composition— 


3° 


i o) 6 fo) vo) ; S a ; 

© OY vy © -~} &0 27" 2 

zajal/e/e/Si|ai/mMf}/a/8/e 
52°21 | 12°84) 16°35) 5°67 | 3°67 | 1°13 | 0°98 | 1°90 | 2°01 | 4°50 | 101-26 
55°10 | 13°55 | 17°26| 6°00 | 3°87 | 1°19 | 1°03 | 2°00 | — _— 100 00 


The oxygen ratios of silica, sesquioxides, and protoxides are—29°385, 
11°506, and 3589. 

The amygdaloidal melaphyre. The numerous varieties of this group 
agree in having a dark base. In one from the Nischne Chmelenicthal, 
at Svarin, it was of a dull dirty violet, and enclosed felspar crystals 
1} lines in length, which had lost their distinct cleavage, were with- 
out lustre, and effervesced with acid. In some of the more altered 
crystals small spherules of a dark green mineral are seen; in other 
instances the entire structure of a crystal has been replaced by this 
substance. The amygdaloids, then, are clearly due to a metamorphosis 
of the andesin. 

The specific gravity of this altered melaphyre is 2°856, and its com- 
position is given below, under I. 

A typical specimen from Schwarzwaag had a dull reddish-brown 
base, enclosing delessite, amygdaloids of calcite, and here and there 
small particles of mesitin. The felspar was completely decomposed. 
Its specific gravity is 2°727, and composition as under (II) :— 


: * . | 
s/SC/AQlo}/siSlo;Slele¢ 
silai¢l/@lsleixzl4/sg 5 

| 
| 
Ia. ..|51°80| 7°78|20°99| 5°34 3-10 0-47 2°25 |2-71 1:29/3°77| 99°50 
1d. ..|54°85| 8-24|22°23| 5-65 | 3°28 0°50/2°38/2-87| — | — | 100-00 
II a...| 42°75 | 14 04/ 14°10 | 2°50 | 9°10, 0°57 |2-22| 4-29 7-69 3-49 100-75 
II b... | 47°73 | 15°67 | 15°74 | 2°79 sedis ‘dees ‘lied taht _ | — | 100-00 
| | 


The oxygen ratios of silica, sesquioxides, and protoxides are—lIb, 
29-252, 10°514, and 3°523; and, IIb, 25°454, 12-042, and 5°411. 

The minerals met with in the larger cavities of the altered melaphyre 
of this region are—delessite and green earth, calcite, mesitin, quartz, 
chalcedony, agate, and jasper, pistacite, heulandite, copper pyrites, and 
malachite. F. 
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A New Locality for Monazite (Turnerite). By G. vom Ratu.* 


In a cavity of a sanadine bomb from the Lake of Laach, the author 
observed a crystal of orthite on which lay another crystal, 1 mm. in 
length, olive green in colour, and with a brilliant lustre; the latter he 
identified with monazite, a mineral hitherto unknown not only at 
Laach, but in any volcanic rocks whatever. Vom Rath believes the 
Laach crystal, which, from its minute size, he was unable to analyse, 
to be monazite, its immediate association with the orthite rendering it 
highly probable that it also is a cerium compound. The crystal is 
tabular, and exhibits the following combinations: . 0 Ro. oP. 
—Pao.Pm.aPwo.Ra.P. The goniometric measurements 
were, oo P= 86° 25'; Bw: oP=115° 44’; Po: oP=109° 18’. 
The directions of cleavage of the Laach crystal also accord with those 
of monazite. A strong lustre arising from internal fissures is seen along 
the edges of the positive and negative hemidumes, and indicates a 
distinct direction of cleavage parallel to the base, which does not form 
a face of the crystal. There is a second cleavage parallel to the ortho- 
pinacoid. Monazite has hitherto been found either in the old plutonic 
rocks or in alluvium derived from them; its mode of occurrence in the 
Lake of Laach therefore is peculiar. It furnishes a second instance 
where a mineral containing cerium has been found in volcanic masses, 
and is an instructive example of mineral association, that of orthite 
with cerium phosphate. The earlier laws, held to be to some degree 
trustworthy, respecting the geological distribution of minerals lose 
some of their significance. Oxide of cerium was supposed to be pre- 
sent in the oldest plutonic rocks only, never in the volcanic. Vom 
Rath, however, has found orthite at Laach and Monte Somma, and 
monazite in the Laach sanidine. If we include in this category the 
turnerite from Tavetsch and the Dauphiné, the mineral in question, the 
cerium lanthanum phosphate, brings into intimate association the three 
different formations: the crystalline slates, the old plutonic, and the 
volcanic rocks, 


W. F. 


Analyses of Nephrite and Saussurite. By L. R. v. FELLENGBERG- 
RIvVIER.t 


Ove specimen of nephrite (I) is the hilt of a sword, brought from the 
East. Its specific gravity is 2°978 and hardness between 6 and 7. Its 
fracture splintery and colour greenish-white. The second (II) was 
found at a place of burial in Irkutsk, East Siberia, from 8 to 10 feet 


* Jahrbuch fiir Mineralogie, &c., 1871, 172. 
+ Jahrbuch fiir Mineralogie, &c., 1871, 173. 
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below the surface in sandy soil. Its specific gravity is 3019 and its 
colour dark grey in reflected and a bright grass-green in transmitted 
light, the latter hue being ascribed to chromium oxide. 


Si0,. 41,05, FeO. | MnO. |Cry.03.! Ca0. MgO. | H,0. 


| | 


I.........| 58 40 | 4°30 | 1°89 | 0°28 | — | 18°24 | 24°18 | 1°20 | 100-09 
II. ......| 57 1 | 0°96 | 4°86 | 0:28 | 0°33 | 13°64 | 22°22 | 1°60 | 100°00 


These analyses confirm v. Fellengberg’s former view that nephrite 
is to be regarded as a silicate of lime and magnesia, whose components 
vary within narrow limits, small quantities of the two bases being 
replaced by vicarious oxides, most of which are coloured. The alumina 
indicates the presence of a foreign silicate of this base, which may 
perhaps be detected by microscopic examination. 

The wedge of saussurite had the form of a chisel, and was found in 
a lake-dwelling on the Lake of Bienne, between Gerlafingen and Hagen- 
eck. Its fracture is splintery, hardness 6°5, and specific gravity 3°407. 
It is but slightly translucent, is light sea-green in colour, and is thus 
composed :— 


SiO.  AlOs FeO. CaO. MgO. Na. H;0. 
48°86 2927 167 11:74 543 358 «0°50 = 100°05 


With the exception of that occurring in situ in Switzerland, and 
some found in erratic blocks, all the saussurite met with in wrought 
forms is imported from the East. 


W. F. 


Giimbelite, a new Mineral. By F. v. KoBewu.* 


At Nordhalben, near Steben, in Upper Franconia, this mineral forms 
thin fibrous layers on clay slate, or on the iron pyrites, which occurs in 
small flattened masses. It is greyish-white, of a soapy to pearly lustre, 
translucent, soft, and pliant, and feels, when rubbed like fine asbestos. 
It intumesces before the blowpipe, and the fine fibres fuse into a mass 
resembling porcelain. It gives off water when heated, and resists the 
action of acids. Its analysis gave the following numbers :— 
Undecomposed. 
SiOz. Al,O3. FeO. MgO. K,O. H,0. substance. 
50°52 31:04 300 188 318 7:00 1:46 = 98:08 


W. F. 
* Jahrbuch fiir Mineralogie, &c., 1871, 174. 
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Liineburyite. By C. NOuLNER.* 


Some crystals that separated from the mother-liquor of sea-water, the 
source of which is not given, were observed to contain not only boracic 
acid, but phosphoric acid also, like the stassfurtite and liinebergite 
recently found at Liineberg. They had the following composition :— 


MgO. P,0;. B,03. H;0. 
25°3 29°8 12°7 32°2 = 100°0 


It likewise contained about 0°7 per cent. of fluorine. The formula 
to which the above numbers correspond is— 


[(2Mg0.H,0)P,0, + MgO.B,0,] + 7H,0. 
W. F. 


Saponite, from Fohnsdorf, in Styria. By K. v. Haver.t 


THE brown coal met with at Fohnsdorf contains a layer of clay remark- 
able for its homogeneous character and great plasticity. The clay bed 
is nine feet thick. So free is it from foreign bodies that plates of mica 
are only recognizable with the microscope. It would appear that the 
only local change that the clay had undergone before deposition was 
that of elutriation. When analysed it gave these numbers :— 


Si0.. Al,03. MgO. CaO and FeO. H,0. 
59°2 14°0 6°2 traces 20°3 = 99-7 


The clay belongs to that class of hydrated silicates of alumina and 
magnesia, which, from being greasy to the touch, are called soapstone ; 
they doubtless derive their origin from serpentine. Similar clays are 
found in serpentine at Kynance Bay, and Gue Graze, in Cornwall, and 
contain from 18 to 33 per cent. of magnesia. The Fohnsdorf 
clay differs from them in containing a much smaller amount of this 


base. 
W. F. 


Magnetic Pyrites, from New York. By H. C. Haun.f 


THIs specimen of pyrites gave on analysis, after deducting the apatite 
and hornblende disseminated through it, the following numbers :— 
58°31 per cent. iron, 2°28 nickel and cobalt, and 39°41 sulphur. 
The composition indicates the formula 6FeS + FeS, or 5FeS + Fe,S;, 
in which a portion of the iron is replaced by nickel and cobalt. 


W. F. 
* Jahrbuch fiir Mineralogie, &c., 1871, 175. 
+ Jahrbuch fiir Mineralogie, &c., 1871, 176. 
t Jahrbuch fiir Mineralogie, 1871, 177. 
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Sandbergerite. By A. Kunneorr.* 


Tue author had already shown that analyses of the fahlore group were 
deserving of special attention for the light they throw on the constitu- 
tion of this mineral; those of sandbergerite also call for remark. 
Mercier found in it 41°08 per cent. copper, 2°77 lead, 7°19 zinc, 2°38 
iron, 7°19 antimony, 14°75 arsenic, and 25°12 sulphur. Or by calcu- 
lation— 


1:967 arsenic 6°469 copper 1:106 zine 7°850 sulphur 


0°589 antimony 0°425 iron 
- 0°134 lead 
2°556 - 

1:665 


The metals require as 1°'278 R,S;, 3234 Cu,S, and 1°665 RS, 8°733 
sulphur, 3 per cent. too little sulphur was therefore found. Apart 
from this, calculation gives for 1R.83,2°53Cu,8,1°30RS, hence we may 
have no hesitation in finding the ratios corresponding to the formula 
of fahlore, which, as 1RS requires 1:95 Cu,S, will here be— 


2(4Cu,8,R.8;) + (4RS,R.8;), 


if Cu.S be not added to RS. 
W. F. 


Remarkable Coneretions of Chalcedony from Brazil. By H. 
ROSENBUSCH.T 


In the valley of the Jahu, a tributary of the Tiété, on the table land of 
S. Paulo, the author found, in a bed of marl, chalcedony in the form of 
long cylindrical tubes, some of them 50 mm. long and from 5 to 8 mm. 
in diameter. They are for the most part well rounded and hollow ; the 
interior is coated with red ochre which contains much organic matter, 
a tube when heated emitting a strong empyreumatic odour. Some of 
the flattened tubes are clearly formed by the union of several smaller 
ones. In a microscopic section of a tube perpendicular to its axis, a 
fibrous structure is observed, the fibres being uniformly radii; that cut 
parallel to the axis is finely granular. The tube is coated on the out- 
side with a crust of quartz crystals, that are in their turn covered with 
chalcedony, and on which finally, and lying in contact with the marl, 
is another layer of quartz. These crystals exhibit the one rhombo- 
hedron only, the other is altogether absent or but slightly apparent. 
Other quartz concretions from this region are much contorted, many 
having dendritic forms. That these remarkable structures have an 


* Jahrbuch fiir Mineralogie, &c., 1871, 179. 
+ Jahrbuch fiir Mineralogie, &c., 1871, 175. 


328 ABSTRACTS OF CHEMICAL PAPERS. 


organic origin can scarcely be doubted. They strikingly recall the 
indusial limestone of Auvergne. 


W. F. 


A Remarkable Well. By H. Vocetsana.* 


In the months of August and September last, a strange phenomenon 
was witnessed at Delft during the operation of boring for water. 
Like appearances had hitherto been remarked in hot springs only, and 
have consequently been ascribed to the agency of heat.t 

On the 3rd August the iron tubes of a Norton’s well had been driven 
to a depth of about 17°5 metres, when of a sudden there was a rush of 
gas up the tube followed immediately by a jet of water, which was 
driven with such violence against the monkey as to slightly lift it; on 
removing it, a foaming column of water and gas rose 14 metres high in 
the air, and played without intermission for 14 hours, when it ceased 
to be continuous, and appeared after intervals of 9 minutes. The dis- 
charge of gas always increased after such an interval of rest; at first 
the water poured quietly out over the top of the tube, then rose, till, 
foaming with gas, it reached a height of 8 metres; soon fell again, and 
in about a minute was still. ‘The gas readily ignited, burning with a 
large but feebly luminous flame. . 

This intermittent activity lasted till the 21st August, the intervals 
of rest gradually lengthening, and terminating with an evolution of 
gas alone. The tube was driven further ; ata depth of 25 metres sand 
and water were pumped out; and at 30 metres the desired supply of 
water was reached. 

The water in the earliest stage of the eruption contained much iron, 
probably in the form of carbonate; its temperature throughout the 
period of observation was 13°C. The gas collected during three days 
had the specific gravity and composition by volume given below: 


Date. Specific gravity. Composition. 
a. CH,. 
6th August........ 0°716 16°4 83°6 
er 20°3 79°7 
ae eT err Te 0°669 116 88°4:, 


Carbonic oxide and heavy hydrocarbons were not present. 
The surrounding ground consists of beds of alluvium to a great 


* Pogg. Ann., cxlii, 268. 

+ There is a gas well at West Bloomfield, county of Ontario, State of New York, 
of which a description will be found in Sill. Amer. Journal for 1870, 336. Gas 
alone flows from this well, and it has maintained its activity for four years. Ina 
still atmosphere the flame is 30 feet high. The temperature of the gas is probably 
10°C. ; it consisted of 82°41 CH,, 10°21 CO,, 4°31 N, 0:23 O, and 2°94, illuminating 
hydrocarbons absorbable by Nordhausen acid.—W. F. 
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depth. The author maintains that the lower end of the tube, after 
traversing the alluvium and a bed of clay below it, entered one of peat, 
where by the action of water on its organic remains the gases had 


been generated and stored up. — 


The Franklin Meteorite. By G. Brusu.* 


Tuts stone fell four miles from Frankfort, in Franklin county, Alabama, 
on the 5th December, 1868. It weighed 1 lb. 94 oz., and has a mean 
specific gravity = 3°31. It contains— 

Iron Chromium 
SiO. Al,O3. oxide. oxide. MgO. CaO. K,O. Na,O._ S. 
51°33 805 13°70 042 1759 7:03 022 045 0°23 = 98-02 
with a trace of nickeliferous iron. 

The chromium oxide corresponds to 0°62 per cent. chromite, the sul- 
phur to 0°63 per cent. troilite. This stone belongs to the class to 
which G. Rose has given the name of howardite, and resembles in its 
physical character the meteorite of Petersburg, Tennessee. 

W. F. 


The Wisconsin Meteoric Iron. By L. Smitu.t 


At Trenton, Washington county, Wisconsin, several masses of 
meteoric iron have been discovered. The largest was 14 inches long, 
8 inches broad, and 4 thick, and weighed 62 lbs. Its specific gravity 
is 7°82, and its composition— 
Fe. Ni. Co. >. Cu. Insoluble. 
91:03 7°20 0°53 0°14 trace 0°45 = 99°35 
W. F. 


The Black Colouring Matter of Tadjérite. By S. Muunier.t 


THOosE classes of meteorites, to which the author has given the names 
of aumalite, chantonnite, lucéite, montréjite, &c., undergo an entire 
change by exposure to a red heat for a few minutes. From their 
normal grey colour they turn black, and become at the same time more 
compact, tough, and dense, and are no longer to be distinguished 
from tadjérite, a name assigned by M. Meunier to the rock composing 
the meteorite which fell at Tadjéra, near Setif, on the 9th of J une, 
1867. 
It seemed at first sight probable that the black hue arose from a par- 

* Jahrbuch fiir Mineralogie, &c., 1871, 178. 

+ Jahrbuch fiir Mineralogie, &c., 1871, 178. 

t Comptes rendus, Ixii, 393. 
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tial oxidation of the iron. But the tint was developed in the Setif 
stone before it reached our atmosphere, is also to be observed in the 
fragments enclosed in the Deesa iron, and can readily be produced in 
the absence of every oxidizing agent. A fragment of a Pultusk stone 
became black when heated in carbonic acid, and, conversely, a splinter 
of the Setif meteorite neither lost colour, nor became paler when heated 
in hydrogen. Calcined in excess of air the product is no longer black 
but of an ochrey red, and fragments heated in a crucible, though 
remaining black within, take on the surface a reddish colour. The 
dark hue of montréjite, after the operation, gives it a resemblance to 
stauropolite. Nothing is evolved by the stone during calcination, and 
its weight is unchanged. 

The metamorphosis which the stone undergoes is in fact a molecular 
change, and is in no wise due to the taking up or removal of particular 
elements; this indeed is shown by microscopic examination. The black 
substance is very far from forming the mass of the stone, and many 
parts will be seen where it is not to be recognized. These are colourless 
and highly crystalline, while the dark portion is opaque, has apparently 
no definite structure, and is irregularly disposed throughout the stone. 
The grey meteorites which thus change colour by heat are, in the 
author’s opinion, composed of ferro-magnesian silicates, which appear 
to split up during calcination into a colourless magnesian silicate and 
a black silicate of iron. 

The latter substance is attacked by acid, even in the cold. A portion 
of a Pultusk stone, calcined, powdered, and treated with hydrochloric 
acid had, after the lapse of a month, lost its colour and resembled in 
all respects the original material. 

The black portion of the Setif stone has been shown (Comptes rendus, 
Ixvi, 514) to be attackable by acid, and to have the composition of 
peridot. 

The granules of the Montréjeau meteorite, composed, according to 
Damour (Comptes rendus, xlix, 31), of felspar and pyroxene, likewise 
became completely black. Though insoluble before calcination, they 
are acted on by acids after this operation, and again lose their black 
colour. This change, possibly a kind of liquation, may explain the 
partial solubility in acid of certain silicates after they have been sub- 
jected to a high temperature ; and it is not improbable that the colour 
of certain black serpentines may be due to a like cause. 


W. F. 
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Organic Chemistry. 


On Structural Formule and the Theory of the Linking of Atoms. By 
H. Kouse.* 


Iv this paper the author states his objections to the now generally 
received structural formule, founded on the hypothesis of the linking 
together of similar atoms, and proposes in particular a formula for 
quinone, C;H,O2, which does not involve the assumption that the two 
oxygen-atoms are linked together by one of their units of affinity, 8 , 80 as 
to form a bivalent group. 


On the Dehydration and its importance to Vegetable Life and to Fermenta- 
tion. By ADoL¥ BArYER.f 


In the investigation of those bodies which are built up of carbon, 
hydrogen, and oxygen, the separation of water plays as important a 
part as oxidation and reduction. Nevertheless, this subject has 
hitherto never been treated with that generality which it deserves ; 
the author has therefore given a connected sketch of the most import- 
ant reactions depending on the abstraction of water. 

In the first place, all oxygen compounds may be derived from hydroxyl- 
substitution products. Leaving out of consideration the peroxides and 
quinones, oxygen in C, H, O compounds can occur only in three 
forms, viz., as C—OH, as C—O—C, or as C—O. The combination 
C—O—C corresponds to the ethers and anhydrides, and may be con- 
verted, as a rule, by absorption of water into 2(C—OH). The C=O 
group is met with in the aldehydes, ketones and acids, and, as a rule, 


cannot be converted into the ot group, since this group in most 


cases passes spontaneously into C=O. In glyoxylic and mesoxalic 
acids, aud chloral hydrate, both forms are known, and may be readily 
converted one into the other. In the case of the ordinary aldehydes, 
ketones and acids, on the other hand, only the ethers are known, tribasic 
formic ether, for example. The conditions which determine the stability 


of the oa group have not yet been fixed, but it would seem that 

the presence of negative elements, such as O and Cl, is favourable to it. 

For instance, mesoxalic ether, according to Deichsel’s experiments, is— 
C.H;0.CO.C(OH)..CO.0C.Hs. 

and cannot be rendered anhydrous without decomposition. Again 

chloral combines readily with water, forming chloralhydrate CCl;.CH 


* J. pr. Chem. [2], iii, 122. 
t+ Chem. Centralblt., 1871, 27—38, from Deut. Chem. Ges. Ber., iii, 63. 
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(OH)., whereas aldehyde does not. Corresponding to chloralhydrate 
is the sulphur compound CH;.CH(SH),, obtained by the action of H.S 
on aldehyde, which is converted into sulphaldehyde CH;.CHS, in pre- 
sence of hydrochloric acid. Ammonia, on the other hand, destroys 
the stability of the C(OH), group; ammonium glyoxylate and mes- 
oxalate, and alloxan, the ureide of mesoxalic acid, contain only CO, 
ammonium mesoxalate dried in vacuo being NH,.0.CO.CO.CO. 
ONH,. 

The problem of the abstraction of water comprises two propositions, 
namely to determine the position occupied by the elements of the 
escaping water, and secondly, to ascertain the fate, so to speak, of the 
affinities thus set free. If the one limiting condition be assumed, that 
in the formation of water, an O-atom does not quit the H-atom with 
which it is already united, then in the case of the hydroxyl-substitution 
products, the formation of water can take place in two ways only, OH 
combining either with an H-atom which is united to O, or with an H- 
atom which is united to C. 

After the separation of water, two units of affinities remain unsatu- 
rated. If these two mutually satisfy each other, and this is the most 
usual, and may be considered the normal course, there is then, in the 
first case, of the two OH groups one O left, which either connects two C- 
atoms, or remains wholly combined with one. This reaction is termed 
the formation of anhydrides, and its result is either the group C—O—C 
or CO. In the second case, by the union of OH with an H-atom united 
to C, two C-affinities become free, whereby the two C-atoms become 
united by one affinity of each, if not previously combined, by two of 
each if previously simply combined. This may be termed condensa- 
tion. 

Normal condensation is, however, not a necessary consequence of the 
separation of water in the form of OH and H united to C; the C- 
affinities may also remain unsaturated, or combine in an order different 
from that which corresponds to the separation of OH and H. Reactions 
in accordance with the latter rule seem to be rare; in fact the author 
believes no such to have been established. The same holds good for 
the separation of water in the form of OH and H united to O. Finally, 
as will be shown in the third section, the free affinities can take up 
water or some group derived therefrom. 

The formation of anhydrides, and condensation, may be divided, accord- 
ing to the position of the water-forming elements, into internal and 
external: that is to say, into those in which the process takes place 
within the molecule, and into those in which it takes place between 
two separate molecules. The internal may be subdivided into three 
groups, according as it takes place on the same carbon-atom, on two 
adjacent, or on non-adjacent carbon-atoms. 
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I. Formation of Anhydrides. 


(a.) Simple: 1. Internal formation of anhydrides on the same O-atom. 
Formation of the aldehydes, ketones, and acids from the normal 
hydrates, e.g., CH(OH); = CHO.OH + H.O: formic acid. 

2. Adjacent. Ethylene oxide from glycol— 


CH,(OH).CH:)(OH) = CH, CH,; Epichlorhydrin. 


3. Non-adjacent. Anhydrides of bibasic acids— 


Coumarin, CH, = CH-CHCOy 


4, External formation of anhydrides. Ethers, anhydrides of the 
acids, &c. 

(b.) Compound. The same process may take place from one to four 
times on the same C-atom, e.g., Basset’s orthocarbonic ether, tribasic 
formic ether, aceticaldehyde. The polymeric aldehydes probably 
belong also to this class— 


H. H H 
C { ocH, © { (00,H,0), © { (O0,H,); CCOC#Hs)«- 


Methylic ether. Acetic aldehyde. Tribasic | Orthocarbonic 
Formic ether. ether. 
A, 


Dioxymethylene. 


II. Condensation. 
(a.) Simple. 1. Internal on the same C-atom. The formation of 


carbonic oxide from formic acid is an instance of separation of water 
in accordance with this reaction. No condensation here takes place, 
as is well known; the C-affinities remain unsatisfied. This reaction 
has not yet been shown to occur in any other case. 

2. Internal condensation on adjacent C-atoms. This takes place in 
the formation of ethylene and its homologues from the corresponding 


alcohols— 


CH,CHHCH,(OH) = CH,CH—CH,. 
Propylic alcohol. Propylene. 
VOL. XXIV, 
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The result is, that the C-atoms, previously simply combined, become 
united by two affinities of each. 

- 3. Between non-adjacent C-atoms. Unknown. 

4, Faternal condensation. This reaction consists in the union of 
OH of one molecule with H of another molecule to form water, the 
two molecules then uniting by their free affinities. This happens in 
the formation of sulpho-acids: C;sH; + SO.(OH), = C;H;.SO,.0H. 
With mere carbon-compounds, it seems rarely to occur, if, as is the 
case in this paper, we consider only those reactions which are effected 
by simple abstraction of water without the influence of other agents. 
A process of great importance evidently belongs here, viz., the forma- 
tion of methylenitan from formic aldehyde. Butlerow has shown 
that a saccharine body is formed when an aqueous solution of formic 
aldehyde is treated with alkalies. In the gaseous state, formic aldehyde 
has the composition CH,O, according to Hofmann’s experiments, but 
nothing prevents us from considering it as CH,(OH). when in aqueous 
solution. If it be now assumed that one OH in each molecule forms 
water with one H of the other molecule, and that the C-affinities thus 
set free unite, then, taking 6 molecules, the following equation is 
obtained :— 


6CH,(OH), — 5H,0 = C(OH),H.C(OH)H.C(OH)H.C(OH)H. 
C(OH)H.C(OH)H;. 


If a further molecule of water be then removed from the C(OH).H 
group on the left, or if by condensation between the two end-terms a 
ring is formed, there is obtained either— 


OH.H 
C 
HO /\, 0H 
HC CH 


COH.[C(OH)H}],.CH.(OH), or, | | 
HOC OOH 


H\/H 
G 
OH.H. 


Carius’s phenose. 
If the condensation of three molecules only takes place, then propyl- 
phycite, the aldehyde of glyceric acid, is formed— 
3CH,(OH), — 2H,0 = C(OH),.H.CH(OH).CH.(OH). 


According to our present knowledge, the composition of grape-sugar 
must correspond with one or the other of the above formule, or it is at 
least very closely related to them, and, therefore, it is highly probable 
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that the formation of sugar in the plant is in close connection with the 
reaction above discussed. The general theory of the formation of 
sugar and allied substances in the plant is that the carbonic acid is 
reduced in the green parts by the action of light, and is converted by 
gradual synthesis into sugar. The intermediate terms have been 
sought in the organic acids—formic, oxalic, tartaric acids—which cer- 
tainly may be looked upon as reduction-products of carbonic acid. 
According to this view, then, at those moments when the plant reduces 
most powerfully, that is by the action of the sun’s rays on the green 
portions of the leaf, there is produced a great accumulation of acids 
which can be only gradually replaced by sugar. ‘This has hitherto 
never been observed ; and when it is considered that under all circum- 
stances sugar and its anhydrides are formed in the plant, but that the 
acids are found in different species in different parts, and again vary 
with the age of the plant, the often-expressed theory that the sugar is 
directly derived from the carbonic acid becomes more probable. But- 
lerow’s discovery is the key to this. The similarity existing between 
the colouring matter of blood and the chlorophyll of plants has often 
been pointed to. It must, therefore, also appear probable that chloro- 
phyll fixes carbonic oxide just as hemoglobin does. When sunlight 
falls upon chlorophyll which is surrounded by CO,, the carbonic 
anhydride seems to suffer the same dissociation as at high temperatures, 
O being liberated and CO remaining combined with the chlorophyll. 
The simplest reduction of carbonic oxide is to formic aldehyde; it need 
only take up hydrogen, CO + H, = COH,; and under the influence 
of the cell-contents, just as by the action of alkalies, this aldehyde is 
transformed into sugar. Glycerin might be formed by the condensa- 
tion of three molecules and reduction of the glyceric aldehyde. The 
formation of sugar in some other less simple way is, however, not 
excluded by this, and it is very possible that under certain circum- 
stances the vegetable acids may be converted into this substance which, 
in a thousand varying forms, helps to build up the structure of the plant. 

In what manner the cell-contents cause the condensation of the formic 
aldehyde cannot for the present be ascertained, nevertheless it is pro- 
bable that in the first instance the sugar formed combines with it, and 
is afterwards, according to circumstances, split off as cellulose, starch, 
or glucosides. 

(b.) Compound: 5. Bivalent external condensation. 

On the separation of water according to the preceding rule, carbon 
atoms before uncombined become united by one affinity of each. 
According to the second rule, C-atoms already simply combined become 
united by two affinities of each. If both these reactions occur simul- 
taneously, a condensation takes place, such as is exhibited by the 
aldehydes and ketones, and consists in the combination of the oxygen 

2B 2 
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of the CO group with 2H of the methyl group, the: two C-atoms then 
uniting by two affinities of each. This may be termed carbon yl-methy¥- a 
condensation, and the name hydroayl-hydrogen-condendation may be ap- 
plied to simple condensation. 

The condensation of the aldehydes and ketones which belongs to this 
class, the formation of cinnamic acid, of mesityl oxide, and of phorone, 
were discussed by the author on a former occasion.* Two fresh } 
instances have since been discovered, viz., the synthesis of coumarin 
from salicylic aldehyde and acetic anhydride by Perkin, and Kekulé’s 
discovery of crotonic aldehyde. Both of these confirm the author’s 
previous views, and he further remarks that Kekulé’s views on con- 
densation and the formule of mesityl oxide and phorone, are entirely 
in accordance with his own. 

Condensations corresponding to this rule are induced even in the 
cold by the most varied agents, and, therefore, no doubt, play just as 
important a part in the vegetable kingdom as does simple condensation. 
Indeed this thought, which first led the author to the study of these 
reactions, was constantly sustained by the various plant-odours of pep- 
permint, camphor, orange, and turpentine oil, met with in the course 
of the investigation. Unfortsfnately, however, he was never successful 
in obtaining a body actually occurring in the vegetable kingdom. 

6. Bivalent internal condensatiow on non-adjacent O-atoms: mesitylene 
from phorone. Ya 

7. The same on adjacent O-atoms: the formation of acetyl om. ; 
glycol, or aldehyde, would,be an instance of this, if observed. emus 

The author holds it tobe unnecessary to consider all other possible’ 
cases and their modifications, since they may be all referred, as those» 
already treated or considered, to the two typi Miforms of anhydride- 
formation and condensation. He brings forv one other group of — 
phenomena in which a movement and alterdthn of position of the 
oxygen-atoms takes place, and, on account of fermentation probably 
being comprised in them, he terms these reactions fermentation- 
phenomena. ~ 

III. Fermentation Phenomena. 


According .to Strecker, paralactic acid (Fleischmilchsiure) when 
heated to 130°, i is converted into the anhydride of ordinary lactic acid. 
Further, it has been shown by Dosios that paralactic acid yields malonic 
acid by oxidation, so that on heating it a movement of the oxygen from 
one C-atom to the other takes place. 


ay a 


_— CH; 

| 
CH,.CO.0H CH.OH.CO.OH. 
Paralactic acid. Lactic acid, 


* Ann. Ch. Pharm., cxl, 306, and Suppl. Bd., v, 79. 


i 
H 
; 


Shy We 


ORGANIC CHEMISTRY. . 331 


Wurtz found that when glycol is heated with zinc chloride, aldehyde 
and its products of condensation are formed, and not ethylene oxide, as 
might be expected. 

This has been confirmed by Bauer : 


CH,.0OH CH; CH; 

| | | 
CH,.0H CH(OH), CH.O 
Glycol. Aldehyde-hydrate. Aldehyde. 


Again, Carius has found that aldehyde is formed on heating ethylene 
bromide with water. It is not necessary in this case to assume a re- 
arrangement of the bromine, but it may be conceived that glycol is 
formed in the first instance, and, in accordance with Wurtz’s reaction, 
passes into aldehyde. 

Glycerin, when heated with acid potassium sulphate, yields acrolein. 
On the one side simple condensation takes place ; on the other the same 
movement of O, as in the case of glycol : 


CH,.0H CH, CH, 

| | | 
CH.OH “i CH 

| | 
CH,.0H CH.(OH), CH.O 
Glycerin. Acrolein-hydrate. Acrolein. 


All these reactions have this feature in common, that they take 
place at high temperatures, and in the presence of water-withdrawing 
agents. In every case the result is the same when the hydrate 
formuls are compared: the OH groups quit their position and pass to 
another C-atom, which is already united with an OH or carboxyl 
group. We certainly do not go wrong in assuming that, under these 


circumstances, the reason of the movement and change of position of 
- thé oxygen lies in the separation of water, and it only remains to in- 


vestigate why such remarkable consequences follow on this. 

If the passage of glycol into aldehyde be considered, the following 
possibilities suggest themselves :— 

1. Two molecules mutually interchange OH and H. This reaction 
is without analogy. 

2. The oxygen of the one hydroxyl quits its H and combines with 
the H of the other hydroxyl, and with an H united to C. This is also 
highly improbable. 

3. Anhydride formation takes place between the two OH groups, 
and re-arrangement of the ethylene oxide formed ensues. The be- 
haviour of paralactic acid seems to be in favour of this view, as it can 
be so explained, that the carboxyl forms an internal anhydride with 
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the OH, and then in a certain measure attracts the O to its own 
carbon-atom : 


<1 CH, 
| 
be,.co” CH.CO 
4 
O 
Paralactic anhydride. Lactide. 


In that case, however, lactide would be formed, whereas Strecker 
obtained only dilactic acid. 

4. The one hydroxyl forms water with an H of the other C, as in 
the formation of ethylene, and vinylic alcohol results, which by re- 
arrangement passes into aldehyde. This view is admissible in the 
case of the aldehydes, but not in that of lactic acid, which would yield 
acrylic acid, not convertible by re-arrangement into lactic acid. 

5. The same as in 4, but after the separation of water, a molecule of 
water is absorbed again, but in different order. 

Of all the instances enumerated, the fifth is the most probable, 
because the same reaction is observed by the monhydric alcohols. For 
instance, when propylic alcohol is deprived of water, propylene is formed, 
which, under the influence of concentrated sulphuric acid, again 
absorbs water, and is converted into isopropylic alcohol. Here, then, 
is a similar movement and alteration of position of the oxygen, and it 
is only necessary further to assume that in the case of vinylic alcohol 
the absorption takes place spontaneously, and without help of an inter- 
mediary, because an OH is already present in the ethylene. Accord- 
ing to this the formation of acrolein might be explained as follows: 


CH, CH, CH, 
| 4 | 

C CH CH 

I | | 
CH.OH CH.(OH), CH.O 


In the first place 2 mols. OH, are separated from glycerin, and an 
alcohol is formed, which by absorbing water, is converted into acrolein 
hydrate, and this on the loss of OH; passes into acrolein. 

In the case of paralactic acid, acrylic acid would be formed, and this 
by absorbing water passes into lactic acid. Or, what is still more 
probable, the carboxyl of a second molecule of lactic acid combines 
with the acrylic acid, just as sulphuric acid combines with ethylene, 
forming the mixed anhydride. 

The improbability of water being at the same time separated, 
absorbed, and again separated, cannot well be urged as an objection 
against these reactions. Sulphuric acid exhibits a precisely similar 


ORGANIC CHEMISTRY. 339 


behaviour in the formation of ether, when under the same conditions it 
combines with alcohol, is separated from it, and again combines. 

A dihydric and a trihydric alcohol behave similarly; one molecule of 
OH, is separated and one is re-absorbed, but is differently distributed 
in the molecule, so that the OH group passes to the same C-atom on 
which another is already situated; the result is the formation of the 
aldehyde group, one portion of the alcohol being reduced, the other 
oxidised. 

It is usual to extend all that is said of alcohol, glycol, and glycerin 
asa matter of course to sugar. Following this custom, a series of 
remarkable, as yet unexplained reactions is met with, which certainly 
belong to this category, viz., the phenomena of fermentation. The 
result of alcoholic and lactic fermentation is, exactly as in the forma- 
tion of acrolein and aldehyde, the reduction of one part and the oxida- 
tion of the other. In fact this process may be similarly interpreted by 
alternate absorption and separation of water. 

The products of the separation of water from the sugars may be 
divided into two classes, the one comprising the anhydrides which 
occur in the plant, the other those artificially obtained. The former, 
on account of the ease with which they may be split up, have always 
been looked upon as ethers; of the nature of the latter, e.g., caramel, 
glycinic acid, so much only is known that they cannot be reconverted 
into sugar, and have therefore probably undergone a more profound 
change. The formation of caramel precedes that of glycosan and 
levulosan, which are convertible into sugar by absorption of water, but 
cannot be fermented. This might be urged against the view that fer- 
mentation is a consequence of the separation of water. Too great 
weight, however, cannot be laid on this point, when it is considered in 
what various ways sugar can give up water. 

The representation of the process of fermentation by a chemical 
formula is rendered difficult by the fact that the coustitution of the 
sugars is still but imperfectly known. The conversion of mannite into 
hexylene, and of milk sugar into adipic acid proves that the hydro- 
carbon from which they are derived is a normal one; but it is not 
known in what respect the sugars which contain 2H less than mannite 
differ from this latter. The formation of sugar from formic aldehyde, 
and the formule of mucic and saccharic acids, render it probable that 
sugar is a kind of propylphycite, 7.e., an aldehyde. The following 
formuls, in which, for the sake of clearness, one molecule of water has 
been added to sugar, represent the reactions which take place in lactic 
and in alcoholic fermentation:— 
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I. II. TIT. IV. 
CH,.0H CH,—OH CH; CH; 


bao bona bao 


| | | 
CHOH C—OH—H C(OH), 


baon bona C(OH), 
buon bon_u bom, 


bs. (om, bs (on), bs, 


The first formula is that of the unchanged sugar; in the second the 
elements of the separating water are indicated by short lines placed be- 
fore them; in the third as much water has been absorbed as was sepa- 
rated, but OH and H are differently distributed in the molecule. It is 
not necessary to assume here that the compound which results on the 
separation of water, as in IJ, contains at any moment C-atums united 
by two affinities of each; there is no difficulty in conceiving that the 
resulting skeleton immediately combines in statu nascendi with water, . 
forming the group represented in III. Inthe third formula, the whole 
of the oxygen is collected at one point in the molecule, a phenomenon 
which may be termed accumulation. The consequence of the accumula- 
tion of oxygen is the fracture of the carbon chain, which in lactic fer- 
mentation occurs once, in alcoholic thrice. This fracture is universally 
observed wherever a similar accumulation of oxygen takes place. 

If, for instance, the decomposition of oxalic acid into formic acid 
and carbonic anhydride on heating with glycerin be considered as it is 
represented by the following formule, it will be seen that on the 
breaking up of the molecule, the atoms of the one OH group become 
so distributed that whilst the H passes to the other C-atom, the O 
forms a connecting link between the two carbons. 


1. 2. 3. 4. 
C(OH); C(OH)s CO(OH CO, 
(OH): | (OH) of 


C(OH), | \CH(OH),; \CH.(O) CHO(OH) 


1. Hypothetical hydrate of oxalic acid. 2. Isomeric fractured 
molecule. 3. Anhydride of formic and carbonic acids. 4. Carbonic 
anhydride and formic acid. 

This behaviour of oxalic acid also explains the partial reduction 
which the sugar molecule, as represented in III, undergoes on 
fracture. 

Formule IV and V, which correspond to the third oxalic acid 
formula, represent the anhydrides of lactic and ethylearbonic acids as 
the product of fermentation. Although it is not necessary to assume 
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the anhydrides as intermediate products, the connection between 
accumulation and fracture is rendered more evident by so doing. The 
behaviour of liquids fermented under pressure is also in favour of the 
assumption that these anhydrides are the primary products of fermenta- 
tion, Stahlschmidt having observed that champagne contains ethyl- 
carbonic acid. The formation of succinic acid and other bye-products 
may be explained in the same way as the main reaction: in some mole- 
cules the accumulation, and consequently the fracture, takes place at 
a different part of the carbon chain. 

It is assumed in the above that the molecules of sugar which undergo 
fermentation do not take part in the nourishment of the yeast plant, 
but simply receive an impetus from the same, which may be compared 
to the action of heat and of water-withdrawing agents. Liebig’s 
latest researches on fermentation confirm these assumptions, and afford 
at the same time a further proof of the correctness of the above 
enunciated views on the chemical nature of fermentation. 

H. E. A. 


On the Action of Liquid Phosgene on some Organic Compounds. By 
T. Kempr.* 


THE previous experimentst of the author are here completed. A 
mixture of phenol (3 parts) and liquid phosgene (2 parts) was heated 
for several hours in sealed tubes, and then submitted to distillation, 
but the author did not succeed in isolating the chlorinated compound 
CsH;0.COC1; evidence, however, of its existence was furnished by 
dissolving the distillate in dry ether, and saturating it with gaseous 
ammonia. After separating the ammonium chloride from the solution, 
HN, . 
OC,.H; 
It melts at 141°, is soluble in alcohol and ether, with difficulty in cold 
water, but more readily in hot. Treated with caustic soda it yields 
ammonia, sodium carbonate, and sodium phenylate. With ammonia 
solution at 140° phenol and urea. 

The residue of the distillation, as also the solid substance obtained 
by treating the contents of the tubes with dilute soda solution, is 
phenyl carbonate. The author succeeded in nitrating the phenyl 
carbonate by covering a mixture of nitric and sulphuric acid with a 
layer of nitric acid, and then gently adding the carbonate. In the 
course of a few days it formed a homogeneous mixture, from which 
water threw down pale yellow flocks. These, when washed and crys- 
tallised from benzol, gave yellow crystalline nodules of dinitrophenol 


* Zeitschr. f. Chem. [2], 77—79, from J. pr. Chem. [2], i, 402. 
t+ Zeitschr. f. Chem. [2], vi, 205 and 235. 


it gave on evaporation fine plates of phenyl carbamate, co{ 
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carbonate CH NOS { 4 \ CO. This compound melts at 125°5°, and 


when slowly heated gives off irritating vapours; heated quickly it 
explodes. It is but slightly soluble in water, alcohol, or ether. By 
long continued boiling with water or dilute alcohol, it is decomposed 
into carbonic anhydride and dinitrophenol, as also when heated with 
water in a sealed tube. Heated with caustic baryta, it yields barium 
carbonate and barium dinitrophenylate. 

Oresol behaves with liquid phosgene in a manner similar to phenol. 
The author did not succeed in isolating the cresyl chlorocarbonate, 


but by treatment with ammonia, cresyl carbamate CO {O54 H, Was 
1 ead J 


obtained. It melts at 125°, is only slightly soluble in cold water, but 
readily in hot water, alcohol, and ether. The author did not obtain 
the cresyl carbonate. 

Thymol is acted on by phosgene with much greater difficulty than 
phenol and cresol, but the author succeeded in preparing the com- 
pounds corresponding to those above described. 

Action of Phosgene on Benzoyl Hydride.—Benzoyl hydride and phos- 
gene when heated to 120°—130°, gave off much carbonic anhydride, 
and the product after agitation with acid sodium sulphite to remove 
the undecomposed aldehyde, was treated with water, when a heavy oil 
remained undissolved. This when purified by distillation was analysed 
and found to be benzyl chloride CsH;.CCl,H. Its formation is repre- 
sented by the equation: Cs,H;.COH + COCI, = C,H;.CCl.H + CO. 

Action of Liquid Phosgene on Acetic Acid.—These substances react 
on one another at 110°—120°, yielding acetyl chloride: CH;.CO.OH + 
COCI, = CH;.CO.Cl + HCl + CO. 

_ Acetone and phosgene heated to 110°—120° for some days gave 
but a very small quantity of a liquid boiling at 120°—135°, and which 
the author believes to be dichloracetone. Epichlorhydrin, lactic 
acid, carbon disulphide and mononitrophenol are scarcely acted upon 
by liquid phosgene. 

C. E. G. 


On the Production of the Olefines from Paraffin by Distillation under 
Pressure. By T. E. Tuorre and Joun Youna. 


Pararrin exposed to a high temperature in a closed vessel is completely 
resolved, with evolution of but little gas, into hydrocarbons, which 
remain liquid at the ordinary temperature. By this process 34 kilo- 
grammes of paraffin, melting at 44°5 C. (prepared from shale) yield 
nearly 4 litres of liquid hydrocarbons. This mixture begins to boil at 
18°, and is made up of hydrocarbons, boiling 
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Between 200° and 300°...... cee. 
- ae” 6 - Ge ew cedcadeewsns 
BT ET bc cds nesddcndaceenecneued 


The portion boiling below 100° is composed mainly of olefines, the 
proportion of members of the paraffin series, C,H», 2, being but small. 
By repeated fractionation over sodium, perfectly colourless liquids are 
obtained, boiling at about 35° and 65°, which are attacked by bromine ° 
in the cold with the greatest energy. On adding the bromine slowly, 
and in minute drops, and carefully cooling the hydrocarbon by a mix- 
ture of snow and salt, scarcely a trace of hydrobromic acid is produced. 
The portion boiling at 36° is mainly amylene; it absorbs bromine with 
the greatest avidity, and is almost wholly converted into amylene 
bromide, boiling at 184°—188° (Wurtz states that the boiling point of 
this bromide is about 180°). 

Exactly similar results are obtained from the portion boiling at 65° 
to 70°. This, from its boiling point, may be either C;Hi, or CsHu, or 
a mixture of both. Bromine disappears instantly on adding it to the 
carefully cooled liquid, and on distillation by far the greater portion is 
found to have combined with the halogen. The bromide thus obtained 


distils with slight decomposition at about 195°. Pelouze and Cahours 
found that hexylene bromide, C;H,,.Bro, boiled at 192° to 198°. 
J. B. 


Conversion of Formic Acid into Methyl Alcohol. By Av. LinBEen and 
A. Ross1.* 


THE authors have extended the general method of preparing ketones 
to the particular case of formic aldehyde. E. Mulder had already 
obtained, by heating calcium formate, a distillate which reduced silver 
oxide, and appeared to have the properties of Hofmann’s formic alde- 
hyde. Lieben and Rossi subjected calcium formate to dry distillation 
in portions of 10 grms., the pyrogenous products being cooled by 
means of a freezing mixture. From 100 grms. of calcium formate, a very 
small quantity of liquid distillate was obtained, which had a smell 
resembling that of aldehyde, and reduced ammoniacal solution of silver 
oxide. The distillate was mixed with water, and hydrogenised by 
sodium amalgam and sulphuric acid in equivalent proportions. By this 
treatment, methyl alcohol was produced, which was separated from the 
liquid by distillation, and was dehydrated by potassium carbonate and 
by lime. The conversion of the formic aldehyde into methyl alcohol 
was not completely effected by repeated treatment with sodium amalgam. 


* Ann. Ch. Pharm., clviii, 107—112. 
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The quantity of methyl alcohol obtained from 250 grams of calcium 
formate did not amount to more than three or four grams. It boiled at 
66°—67°; and gave by heating with fuming hydriodic acid, methyl 
iodide, which distilled over at 43° to 44°. The methyl iodide was 
further identified by analysis, and by the formation of the characteristic 
methyl oxalate, by its action on dry silver oxalate. 

W. H. D. 


On Sulphocarbonyl chloride and a new Sulphochloride of Carbon, or 
: Perchlormethyl Mercaptan. By B. RatuKe.* 


Carpon bisulphide is left for some weeks in contact with manganese 
peroxide and hydrochloric acid, with frequent agitation, but the time 
can be considerably shortened by the addition of a small quantity of 
iodine. On distilling the mixture, a yellow oil first passes over, 
and is succeeded by a solid substance, Kolbe’s trichloromethyl-sulpho- 
chloride CSCl,0.. The whole is then washed, dehydrated by lime, 
and distilled. The portion boiling below 80° (1) has a reddish yellow 
colour and a phosphoric odour, and consists of a small quantity of 
sulphocarbonyl chloride, together with chloride of carbon and un- 
changed carbon bisulphide ; (2) 80°—140° a small quantity of a mixture 
of 1 and 3; (3) from 140°—150° a considerable quantity of a yellow 
oil; (4) Trichloromethyl sulphochloride which remains in the retort 
saturated with this oil. If iodine has been used in the preparation, it 
must be separated from 1 and 3 by agitation with mercury. By re- 
peated fractioning of 3, a yellow oil is obtained boiling at 146°—147°, 
having an odour undistinguishable from that of CSCI, and occasioning 
a copious flow of tears. Exposed to moist air, it gives off hydrochloric 
acid, whilst sulphur is deposited on the sides of the vessel. Its com- 
position is CSCl, = CCl;.SCl. 

When the perchloromethyl: mercaptan (CCl;.SCl) is heated to 160° 
with water in a sealed tube, it is entirely decomposed, with formation 
of hydrochloric and carbonic acids, and liberation of sulphur: CSCl+ 
2H,.0 = 4HC1+CO,+8. It dissolves, and undergoes the same decom- 
position when treated with potash solution. With ammonia the 
reaction is somewhat similar, but the greater portion of the sulphur is 
precipitated, and at the same time ammonium sulphocyanate is formed, 
together with a solid substance containing sulphur and nitrogen, which 
after the removal of the sulphur by carbon bisulphide, appears as a 
light yellowish brown powder which is insoluble in any menstruum. 

The sulphocarbonyl chloride is also destroyed when the fluid (1) con- 
taining it is agitated with ammonia; ammonium carbonate, chloride, 
and sulphocyanate being formed. 


* Zeitschr. f. Chem. [2], vii, 50, from Deut. Chem. Ges. Bor., iii, 858. 
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Nitric acid of sp. gr. 1°2 poured on to perchlormethyl mercaptan, 
changes it in the course of two or three weeks into a solid white sub- 
stance, melting at 135°, and having the other properties of trichloro- 
methylsulphochloride, CCl;.SO,.Cl. In the ordinary process for prepar- 
ing this latter substance, it is evidently produced by the oxidation of 
the CSCI, first formed. Potassium iodide acts rapidly on chlormethyl- 
mercaptan even in the cold, with formation of hydriodic acid and libera- 
tion of iodine, leaving a small quantity of a tough yellowish white solid 
substance. When CSC], is heated to 200° for some hours, it is 


decomposed, without any alteration in appearance, into chloride ° 


of carbon, chloride of sulphur, and a little sulphochloride of 
carbon. When aniline is added to the mixture (1) of sulpho- 
carbonyl chloride with carbon bisulphide and chloride of carbon, as 
long as a precipitate of aniline hydrochloride is formed, the solution 
‘on evaporation leaves phenyl sulphocyanate: CSCl, + 3NH,C,H; = 
2NH;C,H;Cl + CSN.C;H;. According to Albrecht, when perchlor- 
methyl mercaptan is treated with a concentrated solution of potassium 
sulphite, it evolves considerable heat, and after a time solidifies to a 
crystalline pulp, which on recrystallisation yields large crystals of a 
rather difficultly soluble salt C(SO;K);.SH. The free acid from this 
gives a deep blue colour with ferric chloride, even when very dilute. 
When the solution of the potassium salt is decomposed by bromine, it 
is changed into the still more difficultly soluble, finely crystallising 
compound C(SO;K);.OH, sulphuric acid being formed at the same 
time. The author proposes for these salts the names of potassium 
methylmercaptan-trisulphate and methylalcohol-trisulphate. 

The action of potassium sulphite on sulphocarbonyl chloride produces 
the same salt as on the perchlormethyl mercaptan. It is also obtained 
in small quantity, by digesting carbon bisulphide with dilute alcohol 
and potassium sulphite. Chloropicrin is also easily acted on by potas- 
sium sulphite, with formation of a difficultly soluble explosive salt, 
probably C(SO;K);.NO3. C. E. G. 


The Action of Chlorine on Absolute Alcohol. By Av. LizBEn.* 


Tue author finds that the action of chlorine on absolute alcohol always 
forms chloral alcoholate (melting-point 46°, boiling-point 112°-5—115°), 
and that the action of sulphuric acid upon this, sets free the chloral. 
Moreover, the author believes that in the preparation of chloral, ether 
is formed, and that from this compound, dichlorinated ether is produced, 
which with alcohol gives ethoxyl-chlorethylic oxide (monochloracetic 
ether). C. E. G. 


* Zeitschr. f. Chem. [2], vii, 58, from Deut. Chem. Ges. Ber., iii, 907. 
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On the Action of Salts on Alcohol. By K. Kraut.* 


Ir has been already shown by the author, that zinc acetate and alcohol 
readily re-act, with formation of ethyl acetate and zinc hydrate. The 
present paper consists of an extension of this observation to zinc 
valerate, and formate, and to various acetates, also to the influence of 
temperature, duration of heating, &c., on the reaction. Special pre- 
cautions were taken to obtain the subtances pure and anhydrous. 

Zinc acetate acts on alcohol in the absence of water, at ordinary 
temperatures, but very slowly; on leaving together for 7} months a 
mixture of 1 equiv. acetate with 25 equivs. alcohol, about 8 per cent. 
of the zinc acetate was decomposed. A mixture of 1 equiv. of the 
acetate with 10 equivs. alcohol, heated for 10 hours to 100°, showed a 
separation of 64°75 per cent. of the ZnO employed. From a similar 
mixture heated for 10 noe to 200°—220°, 97:1 per cent. ZnO had - 
separated. 

1 equiv. zinc acetate was heated with 10 equivs. aloohol to 100°; 
there had separated in 


5 10 15 30 50 hours. 
52°2 64°75 77°4 90°2 93°5 per cent. ZnO. 


1 equiv. zinc valerate was heated with 10 equivs. alcohol to 100° for 


10 20 30 50 hours. 
36°4: 61:1 71:2 78°9 | per cent. ZnO 
37°83 62°4 71:8 roe separated. 

The formation of ethyl formate was observed in the action of alcohol 
on zinc formate, but the difficulty of drying the zine salt completely, 
without some decomposition, rendered it unsuitable for comparative 
experiments. 

Alcohol was found to act on the acetates of ammonium, magnesium, 
mercurosum, and silver, with formation of ethyl acetate. At 100°, it 


had no action on sodium acetate. 
W. H. D. 


On the Boiling point and Atomic Volume of Allyl Alcohol. 
By B. To.iens.f 


For determining these points, Tollens prepared pure allyl alcohol, which 
was carefully dehydrated by lime. It then boiled at 96°—97°; a some- 
what higher temperature than that previously observed. Its specific 
gravity was taken at eight different points, progressing from 0° to 
93°5°; correction being made for the expansion of the glass of the 


* Ann. Ch. Pharm., 323 —326. 
+ Ann. Ch. Pharm., clviii, 104—106. 
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vessel employed. At 0° specific gravity = 0°8709 ; ‘at 13° = 0°86045; 
at 93°5° = 0°78832. The specific gravity of allyl alcohol at 97° its 
boiling point, compared with that of water at 0° = 0°7846. The 
578 ~~ to 73°92, which agrees well with the 
number 73°8 given by Kopp. The oxygen, therefore, existing in allyl 
alcohol is present as hydroxyl, and has the value 7°8 ; while the oxygen 
in the CO of the isomeric acetone has a value = 12:2. 


atomic volume then = 


WW... mm 


Explosion of Nitroglycerin. By E. von GoruP-BEZANEZ.* 


Tue very dangerous nature of nitroglycerin is well known, but it is 
nowhere stated that under certain conditions even very small quantities 
may produce such effects more dangerous and terrible even than those 
of chloride of nitrogen. The author therefore publishes the following 
as a caution :— 

One of the students in his laboratory had prepared a small quantity 
of nitroglycerin, and was studying its properties. He found, as it is 
stated, that a thin layer of it burns only with difficulty, and partially 
. like gunpowder. Ifa little is gently heated in a porcelain dish, and 
touched with a burning match, it burns with a crackling noise. The 
student now became confident, and placed about ten drops in a small 
wrought iron sand-bath, and heated it with a large gas-burner as quickly 
as possible. First a crackling noise was heard, but a moment after- 
wards a most terrible explosion took place. All the 46 window-panes 
of the closed working place were so completely shattered that hardly a 
piece bigger than a pea could be found; the iron sand-bath was rent in 
two, one piece being shot through the window of an adjoining working 
place, and the other quite coiled up. The strong iron retort stand 
remained standing, but was bent at a right angle, and half of it clean 
cut through ; the upper part of the gas-burner was rent, and the edges 
jagged. 

The conditions under which this explosion took place were similar to 
those described by E. Kopp (Compt. rend. Ixiii, 189). When nitro- 
glycerin is dropped on a moderately hot cast-iron plate it volatilizes 
quietly ; if the plate is red hot the drops burn without noise, like a 
grain of gunpowder, but if it is not red hot, but hot enough to heat 
the nitroglycerin to its boiling point, the nitroglycerin decomposes 
with explosion. 


C. S. 
* Ann. Ch. Pharm., clvii, 289, 
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On Inuloid, a Soluble Modification of Inulin. By O. Porr.* 


THE expressed juice of the bulbs of the Jerusalem artichoke (Helian- 
thus tuberosus) or dahlia, gathered before they are ripe, or rather at the 
time when the deposit of inulin in the cells first commences, after 
treatment with lead acetate, gives on standing, a precipitate resembling 
starch, and having the composition and most of the properties of 
inulin, but possessing a lower specific gravity, and a higher degree of 
solubility. Dried over sulphuric acid it has the composition CsH\O; + 
H,0; at 105° it loses its water; it melts at 130°—135°, passing into an 
easily soluble state; above this point it decomposes. It has the same 
rotatory power as inulin; after inversion by acids, « = — 79°. 100 pts. 
water at 18°—20° dissolve 1°895 p. inuloid, and 0°985 p. inulin. It 
dissolves in an ammoniacal solution of copper sulphate, and on boiling 
is precipitated as a bluish-green substance, C;H,)0;.CuO, which by pro- 
tracted boiling divides into inuloid and copper oxide. It does not 
reduce alkaline copper tartrate. After some time boiling in water, it 
passes into a soluble gummy mass; by very long heating with water, 
or more easily with dilute acids at 110°—120°, it passes into levulose ; 
with cold concentrated sulphuric acid it forms a conjugate acid, which 
divides again on dilution ; it precipitates metal from hot ammoniacal 
copper or silver solutions ; is not coloured by aqueous solution of iodine 
or bromine; is not precipitated by aqueous solutions of lead acetate or 
barium hydrate; but with the latter reagent the addition of alcohol to 

both solutions before mixing produces a precipitate of C;H1.0;.BaO. 
The author considers that in the plant-juice the inuloid exists in a 
soluble combination with synanthrose. By treatment with lead acetate, 
a compound of lead and synanthrose is formed, and the inuloid is libe- 
rated ; or this latter may be set free by causing the juice to ferment at 
10°—12°, by which means the synanthrose is decomposed. 
F. H. H. 


On Synanthrose, a new Carbo-hydrate contained in the Synantheree. 
By O. Popp.t 


SYNANTHROSE is a variety of sugar which always accompanies inulin in 
the tuber-bearing composite; it occurs in all stages of growth, but 
most abundantly in the ripe bulbs. Dahlia variabilis yields it-in the 
greatest quantity and purest state; but the tubers of Helianthus 
tuberosus may be advantageously used for its preparation. The freshly 
expressed juice is treated with lead acetate; the excess of lead removed 
by sulphydric acid; and the filtrate is neutralised with magnesium 
carbonate, again filtered, and evaporated to the consistence of an extract. 


* Zeitschr. f. Chem. [2], vii, 88, from Ann. Ch. Pharm., clvi, 190. 
t Zeitschr, f. Chem. [2], vii, 86, from Ann. Ch. Pharm., clvi, 181. 
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The residue is repeatedly extracted with alcohol so long as the solution 
possesses rotatory power: the solution is evaporated, the residue is 
extracted with small quantities of alcohol (not absolute); the solution 
is treated with animal charcoal and poured in a thin stream into a 
mixture of absolute alcohol and ether. The bulky, white, amorphous 
precipitate is quickly filtered off, washed with a mixture of alcohol and 
ether, and dried in a vacuum. 

Synanthrose, C;,H..0,, is isomeric with cane-sugar, deliquescent ; 
easily soluble in water and dilute alcohol; difficultly soluble in. 
absolute alcohol; insoluble in ether; optically in active; does not 
reduce the solution of copper or does so only after it has become 
altered by boiling. Dilute acids convert it into dextrose and levu- 
lose: the rotatory power of inverted synanthrose is 2 = — 54°09°, 
and is not influenced by temperature: the flavour of synanthrose is 
faint but not sweet, that of the inverted sugar being sweet. It is not 
directly fermentable; yeast acts upon it indeed, but only after splitting 
it into dextrose and levulose. At 140°—145° it turns brown, evolves 
gas, and passes into caramel, glucose and levulosan, the latter apparently 
optically inactive. Cold caustic alkalies.do not turn it brown. Cold 
concentrated sulphuric acid produces less colour with it than with cane- 
sugar. Silver nitrate in the celd gives a white precipitate, which is 
reduced on heating, and partially on drying. Copper salts and mercuric 
chloride give no precipitate, mercuric nitrate gives a bulky white pre- 
cipitate without reduction. Mercurous nitrate and Millon’s solution 
are at once reduced in the cold. Neutral and basic lead acetate give 
no precipitate; lime and baryta water give precipitates only on addi- 
tion of alcohol. Synanthrose does not combine with sodium chloride 
or other neutral salts; is decomposed by chlorine and hypochlorites ; 
and gives by dry distillation, carbon oxide and dioxide, marsh gas, acetic 
acid, and acetone. It forms a hydrate, C;.H2,0O,, + H,O, the water in 
which cannot be driven off in the air-bath without decomposition of the 
synanthrose ; it appears to form a similar compound with alcohol. The 
barium compound, C,2His01 Ba, easily decomposed by carbon dioxide, 
is difficultly soluble in water, insoluble in alcohol, and easily soluble in 
dilute acids. The lead compound, C,,H;s0;,Pb, is more stable than the 
barium compound, and dissolves easily in acetic acid or leadacetate. 

Synanthrose interferes with the precipitation of copper, iron, and 
chromium oxides. Ferric oxide freshly precipitated in the cold dis- 
solves in solution of synanthrose, and by evaporation is reduced to 
magnetic oxide, glucose being also formed. By treatment with chromic 
acid or lead dioxide, it yields formic acid. With hot dilute nitric acid, 
it gives saccharic and oxalic acids. 

On treatment with a cold mixture of 1 p. concentrated nitric acid 
and 2—23 p. sulphuric acid, an explosive nitro-compound, soluble in 
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alcohol, less soluble than pure synanthrose in water, is formed. Acetic, ; 
butyric, and tartaric acids at 100° produce glucose-compounds. The 
prolonged action of sulphuric and hydrochloric acids produces glucic 


acid, and, finally, hamus-compounds. 
F, H. H. 


On some derivatives of Thymol. By E. CarstTanjen.* 


Tae author, having observed that diamidothymol, C,.Hi(HO)(NH:)., 
is readily converted by the action of oxidising agents into a non- 
nitrogenous body having the empirical formula C,)H,.03, and possess- 
ing the characters of an oxyquinone derived from the hydrocarbon 
CH, was led to an experimental revision of the scanty observations 
which have as yet been published on the quinone a other allied 
bodies of the thymol or thymo-cymolic series. 

Lallemandt obtained, by the direct oxidation of thymol with 
manganese dioxide and sulphuric acid, well-characterised compounds 
similar in properties to quinone and hydroquinone from quinic acid, 
but having formule which did not stand in any simple relation to 
that of thymol. To these bodies, called by him thymoil and thymoilol, 
Lallemand assigned the formule C,,H,.02 and C,,Hi,0.. He described 


also an intermediate product to which he gave the name thymeid and b 
the formula C.,H3,O,, and a body, oxythymoil, C:2:Hi.O3, obtained from i. 
thymoil by the action of direct sun-light. - 


To prepare the so-called thymoil, the author exposes a mixture of 
60 grms. of pure thymol and 40 grms. of strong sulphuric acid to the 
temperature of 50°—60°, constantly stirrmg. The thymol first melts 
and turns slightly brown, and after a short time the mixture solidifies 
to a mass of reddish-white hard crystals of thymolsulphuric acid. 
This is dissolved in 6 or 8 times its weight of boiling water; the solu- 
tion is filtered through a moistened filter to remove traces of unaltered 
thymol, and the clear liquid is mixed with 40 grms. more of strong 
sulphuric acid and then distilled with excess of manganese dioxide. 
Pale-yellow oily drops pass over with the aqueous vapour and solidify 
in the condenser to a crystalline mass, which may be purified by 
crystallisation from alcohol or ether-aleohol, or better by distillation 
per se, the first portions then passing over without decomposition. 
The yield does not exceed 35 p. c. 

The body thus obtained crystallises in fine yellow prismatic tables, 
having a marked vitreous lustre. It has a penetrating and quite 
peculiar aromatic odour. It melts at 45°5° (48° Lallemand), evolves 
yellow vapours when farther heated, and ultimately boils at about 200°, 
without decomposition. It is soluble with great difficulty in water, 

* J. pr. Chem. [2], iii, 50—68. 
+ Ann. Chem. Pharm., ci, 119; cii, 119. 
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but easily in alcohol‘and ether, even in the cold. It dissolves in strong 
sulphuric acid and in fuming nitric acid, without alteration in the cold, 
and is thrown down from the solutions by water. The author’s observa- 
tions fully confirm Lallemand’s statements as to its behaviour with 
caustic alkalies and ammonia. 

Analyses of the pure and dry substance gave 72°5 to 73°2 p. ¢. C., 
and 75 to 7-7 H. The formula C,)H,.0, requires 73°2 p. c. C. and 7°3 H. 
The compound is, therefore, evidently the quinone derived from the 
hydrocarbon C,Hy, and is named by the author thymoquinone. 
Lallemand’s formula, C,;H,,O2, requires 75°0 p. ce. C. 

When thymoquinone, suspended in water, is treated with a current 
of sulphur dioxide, till completely saturated, the yellow compound 
assumes a shining black appearance, and after standing for 3 or 4 
days becomes converted into a dirty-white crystalline powder, which 
dissolves easily in alcohol and ether. The new compound dissolves 
with great difficulty in cold water, but with moderate facility in boiling 
water, from which it crystallises perfectly pure. From water contain- 
ing a little sulphurous acid it crystallises in transparent, beautiful, 
glassy, heavy crystals, a combination of the four-sided prism with two 
pyramids. This body is hydrothymoquinone (Lallemand’s thymoilol). 
It melts at 139°5° (145° Lallemand) and sublimes undecomposed at 
higher temperatures. It gave on analysis, 71°8 to 72°2 p. c. C., and 8'5 to 
8°7 H., the formula CyH,,O, requiring 72°3 p. c. C. and 8°4 H. Ialle- 
mand’s formula, C,,.HisO2, requires 74°2 p.c. C. and 9°3 H. 

Hydrothymoquinone is easily converted into thymoquinone by 
ferric chloride, nitric acid, &c. As is mentioned above the first action 
of sulphurous acid on thymoquinone is to form a black shining body 
which corresponds to the quinhydrone of the benzene series (Lallémand’s 
thymeid). This body, named by the author thymoquinhydrone, is best 
obtained by mixing alcoholic solutions of thymoquinone and hydrothy- 
moquinone: on spontaneous evaporation of the liquid it is deposited 
in perfectly black, beautiful, shining needles. 

Action of Bromine on Thymoquinone.—W hen thymoquinone is heated 
with two molecules of bromine under water till the smell of bromine 
is no longer perceptible,a clear dark-red oil is formed, which, after 
repeated washing with cold water, speedily solidifies to a hard yellowish- 
red crystalline mass, consisting of a mixture of mono- and di-bro- 
minated thymochinone. 

Dibromothymoquinone, CyHiBr2(O2)".—The crystalline mass dis- 
solves with tolerable facility in boiling alcohol, the solution depositing, 
as it cools, an abundance of fine lustrous pale-yellow:laminw, which are 
obtained perfectly pure by washing with cold alcohol. In the dry state 
the substance forms extremely light shining pale-yellow lamin, re- 
sembling chloranil. It melts: to a pale-yellow liquid at 73°5°. On 
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exposure to light it gradually assumes a reddish colour. It gave on 
analysis 36°8 p.c. C.,3°6 H., and 49°4 to 50°0 Br.; the above formula 
requiring 37°3 p. c. C., 3:1 H., and 49°7 Br. When treated with tin 
and hydrochloric acid, the group (O:2)" is converted into (OH),, the 
bromine being at the same time displaced by hydrogen, so that normal 
hydrothymoquinone is produced. 

Monobromothymoquinone, CyHyBr(O,)".—The mother-liquor of di- 
bromothymoquinone contains a much more soluble substitution-product, 
which crystallises in long yellow needles on spontaneous evaporation of 
the solution. The author was unable to obtain this body quite free from 
the foregoing, determinations of the bromine giving 35°3 to 36°1 p. c., 
instead of 32°9 p.c., as required by the above formula. The impure 
compound dissolves with brownish-red colour in warm aqueous potash- 
ley: dilute acids throw down from the solution a yellow flocculent 
powder, which, after drying, sublimes in splendid scarlet crystals. This 
body is oxythymoquinone, CyH,(HO)(O.)", the formation of which 
confirms the existence of moncbromothymoquinone. 

Oxythymoquinone, CyHn(HO)(O,)".—The author has also obtained 
this body by a process totally different from that just described, namely, 
by distilling diamidothymolhydrochloride, CjyH;(HO)(NH2):.(HCI)», 
with ferric chloride in a current of steam. The reaction in this case 
evidently resembles that observed by Grabe and Ludwig* in the case 
of diamidonaphthol. 

Oxythymoquinone crystallises from hot alcohol, in which it is easily 
soluble, in perfectly regular rhombic tables, the angles of which approxi- 
mate to those of the cube, and from ether in irregular crystals, having 
curved faces. It melts at 187° (uncorr.) in a capillary tube, and sub- 
limes without decomposition in splendid glittering scarlet crystals. 

As might be expected from the accumulation of electronegative 
groups, the hydrogen of the hydroxy] is not displaceable by acetyl, the 
substance being unacted upon by acetyl chloride. On the other hand 
this hydrogen is readily displaced by basic radicals. Oxythymoqui- 
none is converted by ethyl iodide at 100° into ethoxythymoquinone, 
CioHu(C2H5.0)(O.)", a well-characterised substance subliming com- 
pletely in golden-yellow laminz. Aniline in alcoholic solution also 
acts immediately upon a solution of oxythymoquinone; the liquid 
assumes a dark purplish-brown colour, and after evaporation -the 
residue yields by sublimation beautiful violet needles having a 
brilliant metallic lustre, melting to a purple liquid dbove 200°, and dis- 
solving very freely in alcohol. Analyses of oxythymoquinone gave 
661 to 66°7 p. c. C., and 6°7 to 7-4 H., the formula requiring 66°6 p. c. C., 
and 6°7 H. The substance is acted upon with difficulty by reducing 
agents. On warming it with tin and hydrochloric acid, the group (O2)" 
* Ann. Ch. Pharm., cliv, 303. 
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appears to be reduced to (HO)s, oxythymohydroquinone, CyH(HO)s, 
being thus formed. This body forms a white crystalline mass, easily 
soluble in water, forming a solution which instantly turns yellow and 
deposits oxythymoquinone on exposure to air. 

Dioxythymoquinone, CyHn(HO).(O,)".—This substance is formed 
when dibromothymoquinone, moistened with alcohol, is dissolved in 
warm potash-ley, and the dark-brown solution is decomposed by dilute 
acids. The brownish-yellow flocks thereby thrown down, after being 
washed with hot water, dissolve in warm alcohol, which deposits 
crystals on evaporation, always contaminated, however, with a brown 
resinous substance, difficult to separate. The pure substance has not 
yet been analysed. 

Constitution of Thymol and its derivatives—The question as to the con- 
stitution of thymol has recently assumed a perfectly definite form. 
The researches of Engelhardt and Latschinoff (who observed that 
thymol is resolved by phosphorus pentoxide into y-cresol and propylene) 
showed that it may certainly be regarded as a methyl-propy!-phenol. 
But on the other hand neither Pott* nor Miillert succeeded in obtaining 
* thymol from the known methyl-propyl-benzenes, and the question as to 
the relative positions of the alcohol-radicals (lateral chains) so easily 
answered in the case of the isomeric cymenes, remained undecided. 
The facility with which the position of the alcohol-radicals in non- 
oxygenated derivatives of benzene is determined, induced the author 
to attempt to obtain the hydrocarbon of which thymol is the hydroxy]l- 
derivative. With this object thymol was warmed with a mixture of 
phosphorus oxychloride and entachloride. The yellow oily body thus 
obtained, when treated in slightly acid solution with sodium-amalgam, 
yielded with difficulty a small quantity of a limpid hydrocarbon, which 
was ultimately purified by rectification off sodium. 

The hydrocarbon (thymo-cymene) possesses an agreeable odour of 
thyme. It does not solidify in a freezing-mixture, and boils, apparently, 
at 173°. Analysis gave 89°1 p. c. C. and 10°6 H., the formula CyHy 
requiring 89°5 p. c. C. and 10°5 H. When boiled with potassium di- 
chromate and sulphuric acid, it was gradually oxidised to a white pulveru- 
lent, apparently amorphous acid, which, after being dissolved in ammonia 
and re-precipitated by hydrochloric acid, was perfectly white, insoluble 
in water, alcohol, and ether, and non-fusible. This body gave on 
analysis the numbers of benzene-dicarbonic acid,C,Hy.(CO.H)» (57°4 p. e. 
C., 5°8 H., theory requiring 57°8 p. c. C., 3°8 H.,), and is characterised 
by its properties as terephthalic acid. 

The position of the radicals (lateral chains) in the benzene-dicarbonic 
acids being, in phthalic acid 1 : 2 (ortho), in isophthalic acid 1: 3 
* Zeitschrift fiir Chemie [2], v, 200. 

+ Deut. Chem. Ges. Ber., 1869, .130. 
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(meta), in terephthalic acid 1 : 4 (para), it follows that the position of 
the alcohol-vadicals methyl and propyl (or iso-propyl) in thymol must 
be 1: 4. On Kekulé’s hypothesis the body may, consequently, be repre- 
sented by this formula :— 


C;H:. 


In thymoquinone, the two quinone oxygen-atoms doubtless occupy 
the positions 2 and 3, the oxygen of the hydroxyl already present 
having taken part in the formation of quinone. In monobromo- 
thymoquinone the bromine displaces the hydrogen-atom occupying 
the position 6, that is, the atom opposite to the original hydroxyl-group 
in thymol. In diamidothymol, as in the dinitrothymol from which it 


is derived, the nitrogenous radicals occupy the positions 5 and 6, the 
behaviour of the substance showing that they are in direct combination 
with contiguous carbon-atoms. The oxythymoquinone obtained from 
this compound is, as experience has shown, perfectly identical with 
that obtained from monobromothymoquinone, an identity which is well 
expressed in the following formule :— 


Oxythymoquinone, Oxythymoquinone, 
from from 
Monobromothymoquinone. Diamidothymol. 


J. R. 
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The Nitration of 8-Naphthol. By O. WaLLAcH and 
H. WIcHELHAUS.* 


WHEN #-naphtholf is dissolved in a considerable quantity of alcohol, 
and heated to 100° C. with excess of dilute nitric acid, the solution 
acquires a dark-red colour and deposits a small quantity of resinous 
matter. After the greater portion of the alcohol has been removed by 
distillation, the addition of water causes an abundant flocculent pre- 
cipitate. This deep-red precipitate is now treated with soda-solution, 
which leaves undissolved the resinous portion, and the clear liquid is 
precipitated by hydrochloric acid, the precipitate dissolved in alcohol 
with addition of animal charcoal, again separated by dilution with 
water, and, after further treatment with animal charcoal, repeatedly 
crystallised from chloroform until it forms distinct needles of a bright- 
yellow colour. This substance, dinitro-8-naphthol, CiH;(NO2),0H(8), 
crystallises in tufts of glistening needles, appearing under the micro- 
scope as truncated prisms, which turn brown, and melt at 195° 
(dinitro-« naphthol melts at 138°). It is but slightly soluble in water, 
even when boiling, more so in alcohol, and very easily in ether and 
chloroform. Its solutions, and those of its salts dye yellow. Its salts 
are more difficult to obtain than those of the « compound. The addi- 
tion of ammonia colours the crystals bright red, and the boiling solu- 
tion deposits the ammonium salt in red needles, which partly decompose 
on exposure to theair. The addition of silver-salts to this solution pro- 
duces a scarlet, flocculent precipitate, and barium salts a bright yellow 
one; the latter when crystallised from boiling water, forms thin, 
flexible, lustrous needles, which become red at 100°. All the salts are 
soluble with difficulty. Like its isomerite from a-naphthol, it does not 
appear to form compounds with hydrocarbons. ine 


Naphthazarin. By C. LInBERMAN.{ 


Naphthazarin, CyHeO. = C\oH,O,(OH)», prepared by Roussin’s method 
gives with baryta- and lime-water fine violet-blue precipitates; with 
magnesia, a crimson; with basic acetate, a blue; and with ferric salts 
a black precipitate. Ammonia dissolves naphthazarin with a sky-blue 
colour, which by long standing changes to a reddish-violet ; concen- 
trated sulphuric acid gives in the cold, a beautiful magenta-coloured 
solution from which water precipitates red flocks. It is soluble with 


* Zeitschr. f. Chem. [2], vii, 48, from Deut. Chem. Ges. Ber., iii, 846. 
+ B-naphthol, free from a-naphthol may be obtained by heating 200 grms. naph- 
thaline and 180 sulphuric to 160° C. for seven hours, neutralising with soda, and 


fusing the product. - 
t Zeitschr. f, Chem. [2], vii, 56, from Deut. Chem. Ges. Ber., iii, 905. 
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difficulty in boiling water, but more easily in alcohol, from which it 
crystallises. By heating it with zinc dust the author obtained naphtha- 
lene. Roussin’s dye is therefore diowynaphtho-quinone. 


C. E. G. 


On the Same. By A. A. DE Acuiar and At. G. Bayer.* 


THE object of the authors was to determine from which modification 
of dinitronapthalene this body is derived. Both modifications « and 
8 were used in the state of the utmost purity. 

Their first experiments were made on the modification a (crystallising 
in six-sided needles and melting at 214°C.) ; from this substance was 
prepared naphthazarin according to the directions of Roussin as given 
by Liebermann; but somewhat less zinc was employed, as the reaction 
appeared to the authors generally to go too far. The dinitronaphtha- 
lene was added to sulphuric acid heated to 200°, and then the zinc in 
small portions; the temperature was retained constant for about 
twenty minutes, and then the mixture allowed to cool; when cold it 
was treated with boiling water and allowed to stand for 48 hours. 
The precipitate was then filtered off, slightly washed with cold water, 
and treated with strong aqueous potash; any traces of unaltered 
dinitronaphthalene could now be removed by filtration. The beautifully 
coloured blue liquid was now supersaturated with dilute sulphuric acid, 
whereby the crude naphthazarin was slowly precipitated; it was then 
filtered off and dried at 100°. Great difficulty was experienced in 
separating the naphthazarin from a black secondary product of the 
reaction; a process of sublimation was attempted, but 6 grms. of 
crude naphthazarin yielded only 0°35 grm. of sublimate. The body 
may, however, be obtained very nearly pure by solution in glacial 
acetic acid, the black body remaining undissolved. The acetic acid is 
to be distilled off from a sand-bath at a temperature slightly exceeding 
100° C. 

Thus prepared, naphthazarin is a crystalline mass having a green 
metallic lustre, and exhibiting the already known colour reactions, 
giving a blue colour with ammonia and a beautiful red with sulphuric 
acid, &c. . 

The authors endeavoured to examine the above-mentioned black 
body, but found great difficulty in doing so, because it is unattacked 
by almost all solvents; they therefore endeavoured to extract all the 
naphthazarin from it by boiling with glacial acetic acid. If this 
operation was carried on in open vessels, the acid was coloured red 
with a tinge of violet; this colouring was not due to naphthazarin, 
because no blue colour was produced on addition of ammonia. 


* Deut. Chem. Ges. Ber., ir, 251—253 
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The black body appeared to be a nitrogen-compound, intermediate 
in composition between dinitronaphthalene and naphthazarin: it con- 
tained about 6 per cent. of nitrogen. 

If in the preparation of naphthazarin, the zinc was omitted, the 
same result was obtained, but a longer time was required. Persoz’s 
statement that a higher temperature is required when the zinc is 
omitted, was not confirmed by the authors. They found that no sul- 
phurous acid was liberated when zinc was not employed, but that it 
was liberated on the use of zinc. They state that a product more free 
from the black body was obtained without the zinc. 

Bubbles of gas escaped during the whole operation, but neither 
nitrous acid nor nitrous oxide could be detected. The authors point 
out that dinitronaphthalene minus nitrogen equals naphthazarin— 


CioHo( NO). = C\,.H,(HO),0, + N2. 


They suggest, therefore, that the escaping gas was nitrogen, and 
hope to determine it quantitatively in a future paper, when they will 
make a communication on the colouring matter which they have ob- 


tained from 8-dinitronaphthalene. 
RB. T. ©. 


Nitro-substitution Compounds of the Orcins. By Joun STENHOUSE.* 


Tue author first notices the comparatively negative results, which have 
hitherto been obtained by the action of nitric acid on orcin, yielding, 
as they do, resinous uncrystallisable substances, and ultimately oxalic 
acid. He then proceeds to describe the method by which he succeeded 
in obtaining a crystalline nitro-compound. 

Colourless orcin, prepared from ordinary orcin by distillation in 
vacuo, was dissolved in a small quantity of water, and this solution 
gradually added to strong nitric acid, which had been cooled to a 
temperature of —10° C. The pale brown solution thus obtained was 
now added, with constant stirring, to concentrated sulphuric acid, also 
maintained at a temperature of —10°C., and the resulting pasty 
mass, after remaining in the freezing mixture for fifteen or twenty 
minutes, was poured into a mixture of water and crushed ice; the 
crude nitro-orcin was thus precipitated as an orange-coloured granular 
powder. The amount obtained was 150 per cent. of the weight of 
the orcin. 

One or two recrystallisations from boiling water rendered the nitro- 
orcin pure. It then forms large yellow needles, which are readily 
soluble in hot water, but slightly in cold, and still less so in dilute 
acids. It is soluble in alcohol, very soluble in hot benzol, and crys- 


* Proc. Roy. Soc., xix, 410—418. 
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tallises out in great part on cooling; less soluble in ether, and but 
moderately so in carbon bisulphide. It dyes the skin yellow like picric 
acid, but is tasteless. It volatilises slightly at 100°, melts at 162°, and 
decomposes with slight explosion immediately afterwards. When 
heated with concentrated sulphuric acid, it dissolves, forming a deep 
yellow solution, which deposits crystals on cooling, and is immediately 
precipitated by water. It dissolves in hot, strong nitric acid, with 
evolution of nitrous fumes and formation of oxalic acid. It yields 
chloropicrin, when treated with calcium hypochlorite, at the ordinary 
temperature. Its aqueous solutions are coloured dark brown by ferric 
chloride, and completely precipitated by lead subacetate. The results 
of the analysis correspond with the formula C;H;(NO,),0.. This 
trinitro-orcinic acid is a powerful acid much resembling picric acid. 


The potassium salt, eee 4 O;, was prepared from potassium 
2 


carbonate and trinitro-orcinic acid. It is very soluble in hot water, - 
and crystallises in needles of a deep orange colour. The sodium salt, 
like the potassium salt, forms orange-coloured needles; the ammonium 
salt forms deep yellow silky needles, which are very soluble in water, 


but much less so inalcohol. The barium salt, —_? O. + 3H.0, 


was prepared by neutralising a boiling solution of 1 part of nitro- 
orcin in 500 of water, with barium carbonate: it forms bright yellow 
needles, which lose their water of crystallisation at 100°, and become 
orange-red. The calciwm salt forms yellow needles which are very 
soluble in hot water. The magnesium salt is very soluble in cold 
water, and crystallises in minute orange needles. The lead salt, 


OEM | O,, prepared by precipitating a very dilute aqueous 


solution of nitro-orcinic acid with an acidulated solution of lead acetate, 
forms tufts of microscopic needles, which are almost insoluble in cold 
water; slightly in hot. It crystallises unaltered from hot acetic acid. 
The copper salt is very soluble in water and alcohol, and crystallises in 
reddish-brown needles; the zinc salt forms tufts of yellow needles, 


which are likewise very soluble. The silver salt, na \ O., pre- 


pared from the acid and silver oxide, forms an orange-red, gelatinous 
mass, which exhibits no signs of crystallisation. It is slowly decom- 
posed by long boiling. 
ai . , C,H3(NO2)s “e , 

Ethyl trinitro-ore inate ( cH’ | O2, prepared by boiling the silver 
salt with excess of ethyl iodide, crystallises from alcohol in bright 
yellow prismatic needles, which melt at 61°°5. Methyl trinitro-orcinate 
very closely resembles the ethyl compound, but melts at 69°°5. 

Trinitro-resoreinic acid, CeH3(NO2)302, was prepared from resorcin 
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in a manner precisely similar to that previously described for obtaining 
nitro-orcin. When pure it melts at 175°°5, and is soluble in 156 parts 
of water at 14°. 


The barium salt, CTO LO, + 3H,0, is much more soluble 


than the nitro-orcin compound, and was prepared by neutralising a 
solution of one part of nitroresorcin on 100 of boiling water with 
barium carbonate. It forms rhomboidal plates of a pale yellow colour, 
which do not lose their water of crystallisation at 100°. When heated 
on platinum-foil it explodes with great violence. Both nitro-orcinic 
and nitro-resorcinic acids and their salts explode with far greater 
violence than picric acid and its compounds. 

The lead salt is obtained, on boiling a very dilute solution of the acid 
with excess of lead carbonate, in the form of deep yellow needles. It 
is but slightly soluble in water. Subacetate of lead completely pre- 
cipitates solutions of trinitro-resorcinic acid. 


The silver salt, ne 
2 


nitro-orcinate, crystallises in slender needles of a yellowish-brown 
colour. 

Trinitro-beta-orcinic acid appears to be produced by treating beta- 
orcin, CsH,.O;, with nitric and sulphuric acids in the manner previously 
described, but the author has not yet investigated its properties. 


C. E. G. 


\ O., prepared in a similar manner to the 


On Butyric Acid from Different Sources. By C. Grinzweia.* 
(Preliminary notice.) 


Tue acid obtained from butter and by oxidation of conine is the 
normal, that from the carob, Ceratonia siliqua, the iso-acid. 
The distillate from tamarinds seems to be free from butyric acid. 
F. H. H. 


On the Fatty Acids contained in Hungarian Wine Fusel-Oil, and on some 
Derivatives of Capric Acid. By FERDINAND GRIMM.ft 


Tue crude fusel-oil, which was obtained from Pesth, had a dark hock 
colour, and a strong, unpleasant, nauseous smell. From 25 lbs. the 
water, ethyl alcohol, and amyl alcohol were removed by distillation, and 
the residue (a little more than one-half of the original liquid) was 
boiled with a strong solution of caustic soda. To the lower layer, 
which contained the sodium salts of the fatty acids, dilute sulphuric 
acid was added; a brown oil, having a very unpleasant smell, separated, 


* Ann. Ch. Pharm., clviii, 117. 
+ Ann. Ch. Pharm., clvii, 264—274. 
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which was dissolved in dilute ammonia. A fatty substance was left 
behind, which was removed, and the liquid precipitated by barium chlo- 
ride. The precipitate was collected on a linen cloth and pressed 
between filter-paper. In order to remove the fatty substance, which 
still stuck to it, the barium salt was decomposed by hydrochloric acid, 
and the fatty acids were saponified with a dilute solution of sodium 
carbonate. After repeating this operation twice, a mixture of fatty 
acids was obtained, which solidified at + 20°. On distillation, it began 
to boil at 225°, the temperature rising gradually to 280°, when a thick 
brown residue was left in the retort. 

A small portion of the distillate was precipitated in fractions by a 
hot concentrated solution of caustic baryta. The analysis of the 
different fractions showed that the acids consisted chiefly of capric 
acid with a little caprylic and perhaps a small quantity of cenanthylic 
acid. The same acids were found by Fischer in crude cenanthic ether, 
with the only difference that he obtained more caprylic acid. 

It is certainly remarkable that no pelargonic acid (standing between 
caprylic and capric) could be detected. The author thinks it possible 
that this acid, which is very little known, is perhaps only a mixture or 
loose combination of caprylic and caprie acids, corresponding to 
butyro-acetic acid. 

To obtain pure capric acid, the mixture of acids was subjected to 
fractional distillations, and the portion boiling above 260° pressed 
between filter-paper, first at a very low, and afterwards at the common 
temperature. 

Pure capric acid melts at 30° to a clear oil, which begins to solidify 
again at 29°5°; it boils with partial decomposition at 268°—270°. 

The following derivatives were prepared by the author :— 

Methyl caprate, CyHig0.CH;0, was obtained by saturating a solution 
of the acid in methyl alcohol with dry hydrochloric acid gas. It is a 
colourless liquid, boiling at 222°—225°, and possessing a pleasant 
fruit-like smell. Zthyl caprate, which has been prepared by Fischer 
and Rowney, boils at 243°. 

Amyl caprate, CioHig0.C;Hu.0, prepared by acting with hydrochloric 
acid on a solution of the acid in amyl alcohol, is a light colourless 
liquid, which has only a faint smell. The small quantity which the 
author obtained distilled between 275°—290° with partial decom- 
position. This ether is contained in large quantity in the Hungarian 
fusel-oil, which contains neither propyl nor butyl alcohol. 

Caprone, or Dinonyl-ketone, CO(CyHis)2, is obtained in large quantities 
by distilling the calcium salt of the acid. It crystallises in white 
pearly scales, which are insoluble in water, readily soluble in ether 
and boiling alcohol. It melts at 58°, solidifies again at 56°, and boils 
above 350°. It isnot acted upon by a boiling mixture of 8 parts of 
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potassium. dichromate, 3: parts of sulphuric acid, and.10 parts of water ; 
neither is it changed by dilute nitric acid; when it is heated with con- 
centrated nitric acid a violent action takes place, and, amongst other 
products, capric acid, and perhaps also caprylic acid, are formed. 

Capryl chloride, CyHi0.Cl. The preparation of this compound was 
tried by the three usual methods, viz., by acting with phosphorus tri- 
and penta-chloride on the acid, and by treating the barium-salt with 
phosphorus oxychloride. The best results were obtained with the 
penta-chloride, but the compound could not be obtained in the pure 
state, as it is decomposed by distillation, and violently acted upon by 
water. It is a heavy liquid, boiling above 200°; its odour is not pun- 
gent, but faintly aromatic. _ 

Besides this compound a white crystalline body was formed by the 
reaction; the quantity was too small to study it properly ; as it is not 
acted upon by boiling water, nor a solution of potash, it could not be 
the anhydride of the acid. _ 


Further Observations on the Constitution of Diglycollic, Diglycollamie, 
and Triglycollamic Acids. By W. Heintz. (J. pr. Chem. [2], iii,120). 
On the same Subject. By A. Cuaus. (Ibid., 123). 


On the Purification of Ethylenelactic Acid by means of a double Zinc- 
calcium Salt. By W. Heintz.* 


He1n1z, by mixing a concentrated solution of calcium ethylenelactate 
with a solution of the zine salt, has obtained a double compound, which 
gave, on analysis, numbers agreeing with the empirical formula 
C,2H2CaZnO;,. The comparative insolubility of this body seemed 
to fit it for the purification of the acid. This can be carried out as 
follows :— 

The impure free acid is divided into two parts, one of which is satu- 
rated with lime, the other with zinc oxide, and the solutions are mixed 
together. With sufficiently concentrated solutions, some of the double 
salt is precipitated at once; the remainder can be obtained by evapo- 
rating the mother-liquor. The salt is well washed, and crystallised. 
The zinc is removed by passing hydrogen sulphide through its solution ; 
and after that, the lime is precipitated by an equivalent quantity of 
oxalic acid. By this method pure ethylenelactic acid was obtained in 
considerable quantity, when crystallisation of the impure calcium salt 
had failed. 

The calcium-zinc compound can be obtained in small crystals, by 
allowing its solution in a small quantity of hot water to evaporate 


* Ann. Ch. Pharm., clvii, 291—295. 
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over sulphuric acid. The crystals require 11°5 pts. of water at 15° 
to dissolve them: they are not much more soluble in boiling water. 


They are quite insoluble in boiling ether or alcohol. 
W. H. D. 


On the Nature of the Lactic Acid obtained from Flesh. By W. Hu1n1z.* 


THE observation of Wislicenus, that ethylene-lactate and ethylidene- 
lactate can be obtained by treating zinc sarcolactate with alcohol, 
coupled with the ready formation of a double salt of calcium acrylate 
with calcium ethylene-lactate, led Heintz to consider that the sarco- 
lactates might prove to be double salts of ethylene- and ethylidene- 
lactic acids. 

By mixing solutions of zinc ethylene-lactate and zinc ethylidene- 
lactate in equivalent proportion, a small quantity of a salt was obtained, 
which lost at 105°, 12°81 per cent. water, equal to two molecules. 
At 14°, one part of the salt required 6°2 pts. water to dissolve it, a 
number closely approaching that obtained for the sarcolactate. The 
salt was not a simple mixture of ordinary crystallised ethylene- and 
ethylidene-lactates, as the former contains 4 molecules water, the latter 
3 molecules water. 

Notwithstanding this agreement, however, the body in question is 
only a double salt, not the sarcolactate. The salts of sarcolactic acid 
have, as was shown by Wislicenus, the power of turning the plane of 
polarisation to the left ; this power was entirely wanting in the double 
salt. Moreover the crystals deposited from an aqueous solution of the 
double salt, show an increase in the percentage of water, more approach- 
ing that of zinc ethylidene-lactate as the crystallisation is more fre- 
quently repeated. This is not the case with the sarcolactate. 

The author thinks it possible that ethylene-lactic acid and ethylidene- 
lactic acid may be connected in zinc sarcolactate, somewhat in the same 
way as dextro- and levo-tartaric acids in racemic acid. 


W. H. D. 


On the Products of Decomposition obtained by boiling Chlorethylidene- 
propionic Acid and Iodethylenepropionic Acid with Milk wf nme. 
By W. He1n1z.t 


Tue author desired to discover whether, by the above treatment, a 
dilactic acid would be produced, as well as a lactic acid. 

By boiling chlorethylidenepropionic acid with an excess of milk of 
lime, calcium ethylidenel-actate (containing 5 molecules of water of 
crystallisation) was obtained, but no dilactate was produced. 


* Ann. Ch. Pharm., 314—323. 
+ Ann. Ch. Pharm., clvii, 295—314. 
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Todethylene-propionic acid was boiled for between one and two hours, 
with rather more milk of lime than was necessary for its conversion 
into calcium lactate and iodide. The decomposition was complete in 
this time; the whole amount of iodine could be precipitated by silver 
nitrate. From this liquid a crystalline substance was obtained, which 
showed a percentage composition corresponding to C,;H,CaO; + H,O, 
the water of crystallisation being given off at 110°. This body, although 
it has the composition of a dilactate, was shown by numerous experi- 
ments not to be so, but a double compound of calcium acrylate and 
calcium ethylene-lactate. Oxalic acid liberates the two acids from its 
solution; silver nitrate added to the solution of the double salt 
throws down silver acrylate. That the acrylic and lactic acids are not 
produced by the breaking up of an acid, is shown by the formation of 
the double calcium salt, similar in all its properties to the original 
body, by neutralising with lime a mixture of acrylic and ethylene-lactic 
acids, in equivalent proportions. 

In addition, an extremely small quantity of a body only slightly 
soluble in water, was obtained by the action of lime on iodethylene- 
propionic acid. From 200 grms. iodopropionic acid employed, only a 
few decigrams of this body were obtained. It crystallised in small, 
microscopic needles; melted between 50° and 60°, and had an acid 
reaction. The analytical results indicated C,sHO,; as the formula 
of this substance. A further examination of it could not be made, from 
lack of material. It may have been produced by the fixation of one 
molecule of water by six molecules of acrylic acid : 6C;H,O, + H,O = 
CisH 60,5. 

Heintz concludes from these experiments, that by boiling iodethylene- 
propionic acid with milk of lime, there are formed: a small quantity 
of a difficultly soluble acid, no diethylene-lactic acid, but etlylene-lactic 
and acrylic acids, 


W. iH. OD. 


On the Isomerism of Aromatic Acids. By H. Hursner.* 


Tue following researches, which the author carried out in conjunction 
with his pupils, are a continuation of former experiments :— 

1. On Mono- and Dibromo-benzoic Acid, by Ed. Angerstein. By 
acting with bromine upon benzoic acid, Peligot obtained a bromoben- 
zoic acid, melting at 100°; this might be the still missing metabromo- 
benzoic acid (bromsalylic acid), as the ortho-acid melts at 153°, and 
the para-acid at 251°. The author repeated Peligot’s experiments, and 
found that when silver benzoate is acted upon by bromine vapour in 
sunlight, only orthobromobenzoic acid is formed, which is gener. 


* Ann. Ch. Pharm., clviii, 1—36. 


364 ABSTRACTS OF CHEMICAL PAPERS. 


ally mixed with benzoic acid, as the silver salt is apt to retain 
moisture. Peligot obtained such a mixture, which melts at a lower 
temperature than either benzoic acid or orthobromobenzoic acid (see 
next paper). The reaction by which this acid is formed is the 
following— 


C.H;CO,Ag + Br, = C,H,BrCO,Ag + HBr = AgBr + C,H,BrCO,.H. 


The identity of the acid thus formed with that obtained by the 
action of bromine on benzoic acid, was proved by determining the 
melting point (152°—153°) and by comparing the barium salts of the 
two acids; both form small, smooth needles, containing 4 molecules 
of water. The nitro-acids are likewise identical: the sodium salt 
exhibited all the characteristic properties of sodium $-bromnitrobenzo- 
ate; it crystallised from a concentrated solution in long needles, form- 
ing an almost solid magma, which on stirring, changed into small 
plates : on touching a concentrated solution of the latter with a crystal, 
long, flat plates at once crystallised ont. On boiling the nitro-acid 
with tin and hydrochloric acid, only metamidobenzoic acid was 
formed. 

The best method of preparing dibromobenzoic acid is to enclose 5 
grms. of benzoic acid and 13°1 grms. of bromine in tubes, half filled with 
water and to heat them to 200°—230°, until the colour has nearly dis- 
appeared. The mixture of mono- di- and tri-brombenzoic acid is 
boiled with water and barium carbonate, and the solution concentrated. 
Tribromobenzoate then crystallises out first, and afterwards impure 
dibromobenzoate; whilst the salt of the mono-bromobenzoic acid remains 
in the mother-liquor. The complete separation of the three acids is 
very difficult, and can only be effected by employing large quantities 
of material. 

Bariwm Dibromobenzoate, (CsH;Br,CO,).Ba + 2H,0 crystallises in 
fine, short, transparent needles. The calciwm salt forms shining plates ; 
the sodium salt is very soluble, and does not crystallise well, the silver 
salt forms a white, and the copper salt a light green precipitate. Pure 
dibrombenzoic acid is sparingly soluble in water, readily in ether and 
alcohol, and crystallises in fine, fascicular needles, melting at 223°—227°, 
and subliming without decomposition. 

By acting with bromine on silver monobrombenzoate, no dibromoben- 
zoic acid was formed; the product consisted of silver bromide, mono- 
bromobenzoic acid, and a few drops of a volatile oil, which attacked the 
eyes powerfully. 

Dibromonitro-benzoic acid, CsH,Br..NO..COOH. To prepare the com- 
pound, impure dibromobenzoic acid is dissolved in hot concentrated 
nitric acid. The solution is evaporated on the water-bath, and the 
residue dissolved in sodium carbonate. As the sodium salt of the 
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acid crystallises exceedingly well, it is easily obtained by recrystal- 
lising the mixture of the sodium salts and rejecting the first crystals 
and the last mother-liquors. The middle portion yields on further 
crystallisation the pure salt C,H.Br,.NO,CO,Na + 3H,0, which 
separates from a hot concentrated solution in large shining leaflets, 
and from a diluted solution in long fine needles. On heating, it defla- 
grates, leaving a bulky, carbonaceous mass behind. 

Barium Dibromo-nitro-benzoate, (CsH2zBr2.NO,.COO).Ba + 2H,0, 

forms fine silky needles. The strontiwm salt crystallises in very long 
ie and fine silky needles. The lead and silver salts are white precipitates, . 
and the copper salt forms a light green precipitate. The acid crystal- 
lises from water in white needles, which melt at 162°, and deflagrate 
on further heating. 
j Dibromamido-benzoic acid, CsH2Br2.NH,.COOH, is obtained by boiling 
dibrom-nitro-benzoic acid for a short time with tin and strong hydro- 
a chloric acid. .On adding water to the cold solution the amido acid, 
which does not combine with hydrochloric acid, is precipitated ; it 
crystallises from boiling water in microscopic needles, and from dilute 
alcohol in distinct needles: it melts at 196°, and decomposes on 
stronger heating. The mother-liquor from the preparation of this 
compound contains metamido-benzoic acid. 

The author thinks that the results of his investigation agree with 
the present views on the constitution of benzene and its derivatives ; if 
we represent benzene by a hexagon, each corner of which marks the 


1 


ata aiaM t 


6 2 
position of a carbon atom, thus— 7 and assume that the carboxyl 
5 


is combined with carbon No. 1, then the radicals in the substituted 
benzoic acids have the following positions :— 


Bromobenzoic a-Bromonitrobenzoic B-Bromonitrobenzoic 
acid. acid. acid. 


Br Br NO, Br NO, 
3 3 2 3 6 


Dibromobenzoic acid. Dibromonitrobenzoic acid. 
Br Br NO, 
8 and 5 38 and 5 2 


2. On the Conditions under which Orthobromobenzoic Acid is Formed, 
By L. H. Friepspurc.*—Huebner and Petermann found that by the 
action of bromine upon benzoic acid, only orthobromobenzoic acid 


* See also Zeitschr. f. Chem. [2], vii, 65. 
VOL. XXIV. 2D 


366 ABSTRACTS OF CHEMICAL PAPERS. 


is formed, whilst V. von Richter obtained, besides this acid, also 
metabromobenzoic acid, melting at 90°. On repeating these experi- 
ments, the author obtained the same result as Haebner and Petermann; 
the product consisted of. orthobromobenzoic acid mixed with unaltered 
benzoic acid; such a mixture melts often at a lower temperature 
than either of its constituents. Thus a mixture of two parts of benzoic 
acid and one part of bromobenzoic acid, has a mean meliing-point of 
96°, and one consisting of one of benzoic and five of bromobenzoic 
acid, melts at about 115°. 

When pure bromobenzoic acid is fused with caustic potash, a small 
quantity of an acid having the properties of para-oxybenzoic acid is 
formed, besides salicylic acid; buat this does not prove that the bro- 
minated acid is a mixture, as by the action of potash, some phenol may 
have been formed, and Barth has shown that on fusing phenol with 
caustic potash, both salicylic and para-oxybenzoic acids are formed.* 

_The author farther confirms the results of Huebner, Ohly, and 
Philipp, that by treating pure ortho-bromobenzoic acid with strong 
nitric acid, two isomeric bromonitrobenzoic acids are formed, a-bromo- 
nitrobenzoic acid, which melts at 25U°, and the @-acid melting at 
140°. 

Orthobromobenzoic acid is also obtained by heating bromine and 
benzamidet with water in sealed glass-tubes. 

As this acid is formed by the action of bromine on benzoic acid, on 
silver benzoate, and on benzamide, it appears that the three groups 
COOH, COOAg, CONH:2, have the same influence on the position 
which the bromine atom occupies, and the author thought that perhaps 
the presence of the group CN might cause the formation of metabromo- 
benzoic acid. On heating benzonitrile, CsH;CN, with bromine in closed 
tubes, a reddish-brown thick liquid was obtained, which was dissolved 
in alcohol, and the solution diluted with water; microscopic crystals 
gradually separated out, which were scarcely attacked by caustic 
potash solution at 120°. From the alkaline liquid a small quantity of 
an acid was obtained, melting at 250°—235°, which was probably para- 
bromobenzoic acid. Other attempts to prepare the missing or meta- 
bromobenzoic acid, likewise gave only negative results. As Henry 
has shown, this acid is not formed, as chlorosalylic acid (meta- 
chlorobenzoic acid) is, by treating salicylic acid with phosphoric 
pentabromide, and decomposing the product with water. The author 
found, like Henry, that only bromosalicylic acid is formed. He tried 
further to prepare diazometamidobenzoic acid, in order to convert it 
by the action of hydrobromic acid into metabromobenzoic acid, but did 


* Journ. Chem. Soc. [2], ix, 122. 
+ The author found that pure benzamide melts at 125°, and not at 115°, as stated 


by Liebig and Woehler. 
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not succeed in obtaining the diazo-compound, which appears to be a 
most unstable body. On mixing a solution of the sulphate of meta- 
midobenzoic acid (antlranilic acid) with potassium nitrate in the cold, 
and adding hydrobromice acid, nitrogen is evolved, but no metabrom- 
benzoic acid is formed; the solution containing only salicylic and 
nitro-salicylic acids, which shows that the diazo-compound is decom- 
posed by the water before the hydrobromic acid can act upon it. 


C. 8S. 


On the Transformation of Bromobenzoic Acid into Isophthalic Acid. By 
E. Apor and V. Meyrr.* 


TuIs paper is a continuation of the researches on the synthesis of 
aromatic acids by Meyer, who had found that on fusing a mixture of 
potassium sulphobenzoate and sodium formate, isophthalic acid is 
formed. The authors find now that the same acid is obtained by 
using bromobenzoic instead of sulphobenzoic acid, the reaction taking 
place according to the equation : — 

CH} Gag + HCOOH = HBr + Co. { CO4T 

Besides isophthalic acid, there is always likewise formed a large 
quantity of benzoic acid. Chlorbenzoic acid treated in the same way 
yields only traces of isophthalic acid, the principal product being 
benzoic acid. 

Meyer had formerly found that chlorosalylic acid under these cir- 
cumstances is completely transformed into benzoic acid; it appears 
therefore that it depends on the nature of the halogens contained in 
the benzene nucleus, whether sodium formate acts as a source for 
hydrogen, effecting a resubstitution, or whether it exchanges the 
halogen for carboxyl. 

The isophthalic acid obtained by synthesis possesses all the pro- 
perties of that prepared by oxidising isoxylene, with the exception 
that it crystallises in microscopic needles, whilst the latter forms large 
needles. The authors therefore prepared the methyl ether of their 
acid, and compared it with the methyl ether of isophthalie acid which 
Baeyer had obtained from mellitic acid; both substances crystallise 
from alcohol in long fine needles; Baeyer’s ether melts at 63°—65°, 


avd that of the authors’ at 64°—65°. 
C. S. 
* Deut. Chem. Ges. Ber., iv, 259—262. 
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On the Reduction of Dibrom-amido-benzoic Acid. By E. ANGERSTEIN.* 


Tue author has already obtained dibromobenzoic acidt and converted 
this successively into dibromonitrobenzoic acid and dibromamidobenzoic 
acid. By treating the latter with sodium amalgam, he now finds that 
it becomes converted into meta-amidobenzoic acid (anthranilic acid). 


C. E. G. 


On Fluobenzoic Acid and Fluobenzene. By R. Scumitt and H. von 
GreuRen.t 


Hyprortvoric acid decomposes diazo-amidobenzoic acid in a manner 
similar to hydriodic and hydrochloric acids, fluobenzoic acid, and 
hydrofluo-amidobenzoic acids being formed, and nitrogen evolved. 


C,,HiiN;0O, + 2HF] = C,H;FIO, + C;H;NO.HF! + 2N. 


The mixture of the two acids was gently heated in a platinum dish 
until it had become entirely fluid, and the evolution of nitrogen 
had ceased. On cooling, the crude fluobenzoic acid crystallised out, 
and was purified, first by treatment with animal charcoal and crystal- 
lisation from water, and finally by solution in ether, in order to 
separate the hydrofluo-amidobenzoic acid which remains undissolved. 
Fluobenzoic acid crystallises in colourless rhombic prisms very similar 
to benzoic acid. It volatilizes readily at 100° and melts at 182°, and 
solidifies at 170°. It dissolves with difficulty in cold water, but easily 
in hot water, alcohol and ether. It has a strong acid reaction, expels 
carbonic acid from the alkaline carbonates, and does not etch glass. 
It is soluble without decomposition in concentrated sulphuric acid and 
with nitric acid forms, nitroflwo-benzoie acid. 

With the metals, fluobenzoic acid forms neutral salts, which crys- 
tallise well from their aqueous solutions. The silver-salt, prepared by 
precipitating the ammonium salt by silver nitrate, and recrystallising, 
forms yellow plates having the composition CsH,FICO,Ag. The 
calcium salt (C.HyFICO.),Ca + 3H,0 obtained by neutralising the 
acid with calcium carbonate crystallises in large prisms. The barium 
salt (CsHsFICO,).Ba + 4H,O was prepared in a manner similar to the 
calcium salt. LHthyl fluobenzoate was obtained by saturating an alco- 
holic solution of the acid with dry hydrochloric acid, it crystallises, 
and is volatile without decomposition. Attempts to determine 
accurately the amount of fluorine present in these compounds were 


unsuccessful. 
When calcium fluobenzoate was distilled with 4°3 times its weight of 


* Zeitschr. f. Chem. [2], vii, 65. t+ Zeitschr. f. Chem. [2], v, 514. 
+ Zeitschr. f. Chem. [2], vii, 76—77, from J. pr. Chem. [2], i, 394. 
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calcium hydrate it was decomposed, yielding fluobenzene. After being 
purified by fractional distillation, it solidified to a mass of scales. The 
substance melts at 40°, boils at 180°—183°, and has a vapour density 
of 3-476. It is insoluble in water, but easily soluble in ether and 
alcohol. It has an odour similar to that of benzene and burns with 


a smoky flame. The analysis indicated the formula C,H;FI. 
C. E. G. 


On a New Source of Paraoxybenzoic Acid. By Ira RemseEn.* 


Barru has noticed (Ann. Ch. Pharm. exlviii. 30) the formation of 
oxybenzoic acid, by fusing potassium sulphobenzoate with potash. In 
attempting to prepare pure oxybenzoic acid by this process, Remsen 
obtained crystals melting at 210°, solidifying again at 165°, decompos- 
ing at a temperature higher than their fusing point, and of apparently 
the same form as those of paraoxybenzoic acid, which he therefore con- 
cludes to be identical with that substance. Slight variations in the 
mode of preparing the sulphobenzoic acid appeared to influence the 
quantity of paraoxybenzoic acid ultimately produced; the highest 
result was obtained from sulphobenzoic acid prepared by exposing 
benzoic acid to the vapour of sulphuric anhydride, treating the ag- 
glomerated mass with fuming sulphuric acid, and gently warming for 


a short time. 
The two acids cannot be separated by fractional crystallisation, but 


an imperfect separation may be effected by means of basic barium para- 
oxybenzoate, which is difficultly soluble in water, and is precipitated 
by the addition of barium hydrate to the solution of the barium 
salts of the two acids; under these circumstances no basic barium 
oxybenzoate is formed. 

The author is engaged in the identification of the sulpho-acid, 
parent of the paraoxybenzoic acid. 

F. H. H. 


On Bromosulphobenzoic Acid and its Derivatives. By J. RonrEers 
VAN LENNEP.T 


Orthomonobromosulphobenzoie acid.—This acid crystallises in small 
delicate needles, which deliquesce when exposed to the air. It was 
obtained by decomposing the lead salt with sulphuretted hydrogen. 
The lead salt, CsHsBr.COO.SO,0.Pb (+ 2H,0?) was prepared by 
boiling the crude acid with lead carbonate. It crystallises in warty 
masses of needles, slightly soluble in water and alcohol, and may be 
purified by repeated crystallisation from the latter menstruum. The 


* Zeitschr. f. Chem. [2], vii, 81. 
+ Zeitschr. f. Chem. [2], vii, 67—71. 
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silver salt, CsH;3Br.CO,.SO3.Ag2, prepared from the free acid and silver 
carbonate, crystallises in white needles, which are difficultly soluble in 
water. The copper salt, CsH;Br.CO,.SO3.Cu, prepared in a similar 
manner, forms green warty masses of needles, which are but slightly 
soluble in water. The calciwm salt, CsH;Br.CO,.SO3.Ca + 14H.0, was 
obtained in the following manner:—A mixture of bromobenzoic acid, 
melting at 152°, with a quantity of sulphuric anhydride nearly sufli- 
cient to dissolve it, was heated until it had almost ceased to give off 
vapours of the anhydride. The mixture, still containing a large excess 
of sulphuric acid, was poured into water and after separation of the 
unacted upon bromobenzoic acid, neutralised with chalk or milk of 
lime. The calcium salt forms microscopic needles, which are readily 
soluble in water, but dissolve with difficulty in alcohol, whether hot or 
cold. It can easily be obtained pure by crystallisation from the latter 
solvent, The bariwm salt, C;H;Br.CO2.SO;.Ba + 2}H.0, obtained by 
neutralising the free acid with barium carbonate, crystallises in tufts 
of needles, which are easily soluble in water and boiling alcohol. The 
magnesium salt forms small needles, which dissolve with difficulty in 
hot or cold alcohol, but easily in water. The sodiwm salt forms clusters 
of small needles. The acid barium salt (C;H;Br.CO.H.SO.0).Ba + H.0, 
is produced when the neutral salt is crystallised from hydrochloric 
acid. It erystallises better than the neutral salt in distinct but minute 
needles. The acid sodium salt, CsH;Br.CO,.H.SO;Na, obtained in a 
manner similar to the acid barium salt, crystallises from alcohol in 
large distinct needles. The neutral calcium salt, when crystallised 
from hydrochloric acid, forms slender glistening needles. 

As all these salts, and especially the neutral ones, crystallise very 
badly, and in close masses, they could be but imperfectly purified, and 
presented great difficulties in determining their water of crystalli- 
sation. 

Phosphoric bromide and sodium bromosulphobenzoate. The mutual 
action of sodium bromosulphobenzoate and phosphorus pentabromide, 
CBr] GOONS + 2PBuBn = CBr { Some 
+ 2NaBr + 2POBr,, 


yielded an oil, which was washed with water to remove sodium bro- 
mide, and then boiled with water to convert the group COBr into the 
group COOH. Heat partly decomposed this resinous product thus, 
C,H;Br.CO.H.SO.Br = C;H,Br.COOH + SO... It was now dissolved 
in soda solution, filtered from the insoluble portion, and precipitated by 
hydrochloric acid, when it yielded a very small quantity of an acid. 
Neither this acid, nor its sodium salt, could be obtained in a distinctly 
crystalline state from their solutions in alcohol or water, but one or 
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two sublimations gave the acid in slender glistening needles, melting 
at 182°—-184°. 

Thiohydrobromobenzoic acid. Hiibner and Upmann have already 
published a preliminary notice on this acid.* Sodium bromosulpho- 
benzoate was gently heated with two equivalents of phosphorus 
pentachloride and the product washed with water, whereby monobromo- 
sulphobenzoic chloride was obtained as an oil, which is quite insoluble 
in water. This chloride was boiled for some hours with tin and hydro- 
chloric acid, and the acid, which appeared as an insoluble white mass, 
was freed from the chloride by washing with water, and repeated 
solution in ammonia and precipitation by hydrochloric acid. The 
well washed precipitate, after being dissolved in alcohol and precipi- 
tated by water, was finally purified by repeated crystallisation from 
alcohol. The pure acid is almost insoluble in water, very soluble in 
alcoho], and melts at 242°—243° (Upmann gives 254°). The zinc 
salt, (C,H;Br.SHCOO),.Zn, is precipitated on adding zinc sulphate 
to a solution of the ammonium salt; it is insoluble in water. The lead 
salt, (C;H;Br.SHCOO),.Pb, is a white precipitate, insoluble in water, 
prepared by adding lead acctate to a solution of the ammonium salt. 
The barium salt, (C;H;Br.SHCOO).Ba, forms a white precipitate, 
obtained by adding barium chloride to the ammonium salt. It is 
somewhat soluble in boiling water, and, on evaporation, separates in 
microscopic crystals. The calcium salt, like the barium salt, is a 
white precipitate. The sodium salt, after treatment with iodine, yields 
an acid having a melting-point of 130°. Its lead and zinc salts, 
(C,H;Br.S.COO).Zn, are white precipitates, insoluble in water. 

Metathiohydrobenzoic acid. When thiohydrobromobenzoic acid was 
left for some weeks in contact with sodium amalgam and water, its 
bromine became replaced by hydrogen, and the addition of sulphuric 
acid to the largely diluted solution precipitated the thiohydrobenzoic 
acid in white flocks. As this prolonged action of hydrogen appeared 
to give rise to other products, it was necessary to purify the crude 
acid by crystallisation from alcohol, in which it is readily soluble. It 
is but slightly soluble in boiling water, and separates on cooling in 
white flocks, which have a crystalline appearance under the microscope. 
The lead salt is an insoluble precipitate, having the composition 
(C;H,SH.COO),Pb, or (CeHs)28.(CO.)2Pb. The zinc salt is a pre- 
cipitate, soluble in boiling water, but uncrystallisable. The ether does 


not crystallise. 
C. E. G. 


* Zeitschr. f. Chem. [2], vi, 294. 
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On Mellitic Acid. By A. Banyer.* 


Tue acid formerly described as isopyromellitic acid, which was obtained 
by heating hydromellitic with sulphuric acid, is a mixture of two 
isomeric tetrabasic acids, CsH,(CO,H),, which the author calls prehnitic 
and mellophanic acid. 

Prehnitic acid is readily soluble in water, and crystallises from its 
concentrated solution in large prisms, which resemble the mineral 
prehnite. They contain 2 mol. water of crystallisation, which 
escupe on heating; the anhydrous acid melts at 237°—250°, with 
formation of the anhydride; the fused mass solidifies quickly at 
220° into a crystalline mass, which resembles sal-ammoniac, and melts 
again at 239°. The aqueous solution of the acid gives with 
barium chloride a precipitate of small octohedral crystals, having the 
composition (C,0;H;),Ba, and containing 3 or 4 mol. water of crys- 
tallisation. The methyl-ether of prehnitic acid crystallises in small 
thick concentrically-grouped prisms, which melt at 104°—108", solidify 
at 81°—70°, and sublime without decomposition. By the action of 
sodium amalgam, the acid is converted into hydroprehnitic acid, a 
syrupy liquid, which on heating yields isophthalic acid, besides re- 
generated prehnitic acid. 

Mellophanic acid, which is also readily soluble in water, forms cry- 
stalline crusts; it is anhydrous. From a solution containing a little 
hydrochloric acid it crystallises in fine prisms. Its aqueous solution 
is not precipitated by barium chloride. At 215° it begins to soften and 
shrink together, and at 238° it forms a clear liquid containing the 
anhydride, which on cooling solidifies into crystals resembling frost- 
flowers and melting at 164°. 

If the action of sulphuric acid on hydromellitic acid has not been 

“carried on too long, there is also a third acid formed in varying quan- 
tities, as by the further action of hot sulphuric acid it is converted into 
prehnitic acid. This acid, called prehnomalic acid, CyHsOo,t is tetra- 
basic; if its aqueous solution is evaporated on the water-bath an 
amorphous mass, CxHi,O.,, is left behind, which is very soluble in 
water; this solution soon solidifies to a magma of bulky needles, 
having the composition C2H,,0,,; + 4H.O, and only sparingly soluble. 

Prehnomalic acid has the composition of prehnitic acid + water, 
and is easily transformed into the latter acid ; this change is effected 
not only by hot sulphuric acid, but also by bromine-water, and, what 
is still more singular, by the action of methylic iodide upon the silver- 
salt, the methyl-ether of prehnitic acid being formed. 


* Deut. Chem. Ges. Ber., iv, 273—278. 
+ Formerly described as mesohydromellitic acid, with the incorrect formula 
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Prehnomalic acid corresponds to Otto’s oxyhydrobenzoic acid— 


2(C.H,(OH).CO.H] — H,O = HO,C.C,H;.0.C,Hs.CO.H. 
Oxyhydrobenzoic acid. Hydroxydibenzoic acid. 


2[ C;-H;(OH)(CO.H), ] — HO = (HO.C),C,H;.0.C,H3;(CO,H).. 
Prehnomalic acid. Acid dried at 100°. 


Prehnomalic acid dried at 100° melts at 210°, with loss of water, to 
a colourless liquid ; at a higher temperature it distils ; and the distillate 
solidifies to a varnish-like mass, which melts at 180°. 

We are now acquainted with all the carbon acids of benzene (except 
the pentabasic acid) which, according to Kekulé’s theory, can exist— 


C,(CO2H)<«. Mellitic acid. 

CsH2(CO2H),. Pyromellitic acid. Prehnitic acid. Mellophanic acid: 
CsH3(CO2H)3. Trimellitic acid. Trimesic acid. Hemimellitic acid. 
CsH,(CO,H):. Terephthalic acid. Isophthalic acid. Phthalic acid. 
C;H;(CO.H). Benzoic acid. 


When hydropyromellitic acid is distilled, tetrahydrophthalic anhydride 
C,H,Q; comes over,—a white foliated mass, insoluble in water, and crys- 
tallising from ether in hard shining plates. On boiling it with water, it 
is converted into the bibasic tetrahydrophthalic acid CgHiO,, which is 
very soluble, and crystallises in plates. It melts at 96°, being again 
transformed in the anhydride. By the action of sodium amalgam or 
concentrated hydriodic acid it is converted into hexahydrophthalic acid 
CsH,,0,, which forms small indistinct, hard crystals. This is also 
bibasic and melts at 203°—205°, solidifying again in needles. 

This acid is a derivative of benzene, and contains the carbon atoms 
still linked together in a ring: for if the connection between two 
atoms had been broken, suberic acid would have been formed, which 
contains two atoms of hydrogen more, and in which the carbon atoms 
form an open chain. We have, therefore, the following series :— 


Suberic acid 
Hexahydrophthalic acid .. 
Derivatives of } Tetrahydrophthalic acid... CsHO,. 
benzene, Hydrophthalic acid...... 
Phthalic acid 


As tetrahydrophthalic acid is so easily converted in its anhydride, it 
appears most probable that the two carboxyl groups are combined 
with two adjoining carbon atoms, just as in phthalic acid, and that the 
four other carbon atoms are each combined with two atoms of hydrogen, 
its constitution being as follows :— 
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CH, C.CO.H 
mm! 
CH, C.CO.H 
CH, 


When bromine is added to its aqueous solution, bromo-malophthalic 
acid CsH,Br(OH)Q, is formed, which crystallises in hard, white crusts. 
This body bears the same relation to tetrahydrophthalic acid as bromo- 
malic acid bears to maleic acid— 


C.H,0O, + BrOH = C,H,Br(OH)0,. 


Maleice acid. Bromo-malic acide 
C,H 0,4 + BrOH = C,H, Br(OH) Oy. 
Tetrahydrophthalic Bromo-malophthalic 
acid. acid. 


This bromo-acid is readily soluble in water; when it is heated with 
baryta-water, the barium salt of tartrophthalic acid CsHi(OH)20, is 
formed. This acid is bibasic, very soluble, and crystallises in fine 
large prisms. 

It is thus seen that hexahydrophthalic acid forms derivatives 
analogous to those of succinic acid, and the constitution of the two 
series, which are connected by a peculiar kind of homology, is ex- 
pressed by the following formule, in which X represents CO,H— 


Succinic acid. Tartaric acid. Maleic acid. 


OH OH 
a 2 
XCH,—CH.X XCH—CHX  XCH=CHX 


Hexahydrophthalic Tartrophthalic Tetrahydrophthalic 
acid. acid. acid. 
OH i. 
| 
XCH—CHX XC——CX XC==CX 
- - * £ 
CH, CH, CH, CH, CH, CH, 
if oe” a 4 
CH.—CH, CH,—CH, CH.—CH,. 
C. S$. 


On a Derivative of Gallic Acid. By G. RempBoup.* 


Ivy the preparation of ellagic acid according to Léwe’s process, by heat- 
ing gallic acid to 120° with arsenic acid, if the product insoluble in 


* Zeitschr. f. Chem. [2], vii, 60, from Ann. Ch. Pharm., clvi, 116. 


may a eae 


ORGANIC CHEMISTRY. 375 


water, and consisting chiefly of ellagic acid, be treated with sodium 
amalgam, then acidified, filtered, and agitated with ether, several sub- 
stances are obtained, distinguished from one another by the difference 
of their solubility in water. 

Amongst these is a substance, C,,H,0;, consisting of pale greenish- 
yellow, glistening needles, which are soluble with difficulty in cold 
water, and with calcium hypochlorite become first dirty violet, then 
brown, and finally almost colourless ; with ferric chloride greenish-blue, 
then green, and on the addition of soda, greenish-brown ; with ammonia 
they become brown; with silver nitrate, brownish-black from reduced 
silver; and with nitric acid, yellowish. Concentrated sulphuric acid 
partially dissolves them with a yellow colour. Manganese peroxide 
and concentrated sulpburic acid give a fine purple-red. The substance 
is a weak acid, and its salts with the alkaline earihs oxidise quickly 
in the air; a crystalline barium salt, however, appears to be formed by 
treating it with barium carbonate in a current of hydrogen. Occasion- 
ally another crystalline substance, probably C,.Hi Os, is obtained, 
which is also a weak acid, and but slightly soluble in water ; it becomes 
red by treatment with ferric chloride. Amongst the products which 
are more soluble in water, and redden Jitmus strongly, is found a sub- 
stance crystallising in plates, which give a bluish-green reaction with 


iron chloride. C. E. G. 


On an Aromatic Glycollic Acid. By W. Dittmar and Auc. KexKute.* 


Tue toluic acid employed for the preparation of this acid is the one 
corresponding to terephthalic (paraphthalic) acid, and is readily obtained 
in the pure state from cymene. This hydrocarbon, which can be easily 
prepared in quantity from camphor, yields, when slowly oxidized, only 
one of the three known toluic acids, and by a more powerful oxidation, 
terephthalic acid. The preparation from dimethyl-benzene obtained 
synthetically from solid bromotoluene is evidently more difficult. The 
xylene from coal-oil is a mixture of tere-xylene (para-xylene) and iso- 
xylene (metaxylene) and gives by oxidation much isotoluic (metaloluic) 
acid, and but little teretolylic (paratoluic) acid; and althowgh the 
former could be separated in the pure state, the authors were unable 
to obtain any quantity of the latter sufficiently pure. The cymene 
employed is prepared from camphor by means of phosphorus sulphide, 
and oxidized by long boiling with dilute nitric acid, whereby toluic and 
some nitrotoluic acids are formed, and generally a little terephthalic 
acid. Asaconsiderable quantity of acetic acid is produced at the same 
time, it may be inferred that this cymene contains normal propyl, and 
not isopropyl. The separation of the toluic acid from the terephthalic 


* Zeitschr. f. Chem. [2], vii. 56, from Deut. Chem. Ges. Ber., iii, 894, 
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acid is easily effected by dissolving it in ether, evaporating, and distil- 
ling the acid over with the vapours of water. 

After several unsatisfactory attempts to obtain the chloromethyl- 
phenyl-formic acid, the authors turned their attention to the corre- 
sponding bromine-compound, which they prepared by heating toluic 
acid to 160° to 170° ina long-necked retort, and passing slowly over 
it, by means of a water aspirator, the vapour of rather more than the 
theoretical quantity of bromine: owing to the difficulty of purifying it, 
the authors have not yet investigated this acid. In order to obtain the 
oxy-acid from this crude product, it is boiled with baryta-water, when 
the bromine in it is replaced by hydroxyl. Oxy-methyl-phenylformic 
acid crystallises in plates or flat needles, is very soluble in hot water, 
and even in the cold far more soluble than toluic acid; it is soluble in 
ether. Its melting-point is somewhat higher than that of toluic acid, 
and it sublimes in feathery needles. 

The analyses of the acid lead to the formula C;H,.CH,.OH.COOH, 
which was confirmed by an analysis of the silver salt. 


C. E. G. 


II. Researches on the Sulpho-acids of the Mesitylenes. By H. Rosz.* 


Nitrosulphomesitylenic acid from sulphomesitylenic acid. |Sulphome- 
sitylenic acid was gradually added to carefully cooled fuming nitric 
acid, whereupon it dissolved, forming a deep brown solution, which after 
a few hours became almost colourless. This was now poured into a 
large quantity of water, filtered from the white flocks of dinitromesity- 
lene which separated along with a small quantity of an oil, probably 
impure nitromesitylene, and repeatedly evaporated at 100° with the 
addition of water, in order to remove the excess of nitric acid. The 
crystalline mass, after being pressed and recrystallised, readily yielded 
the pure acid in brittle, transparent, prismatic crystals. Nitrosulpho- 
mesitylenic acid, C.(CH;);HNO,SO;H + 13H,0, is easily soluble in 
water, alcohol, and ether, and melts at 131°. Exposure to sunlight 
turns it yellow, and when dried over sulphuric acid it becomes opaque, 
and loses its water of crystallisation. Most of its salts are easily 
soluble in water, crystallise well, and burn with deflagration. 

The bariwm salt, [C,(CH;);HNO,SO3;].Ba, crystallises from its hot 
aqueous solution in pale yellow tufts of crystals. It is almost insoluble 
in ether, soluble with difficulty in cold water and in alcohol. The 
potassium salt, Ce(CHs)s;HNO.SO;K + H,0, forms large white needles 
or broad plates, and is readily soluble in alcohol and water. The cop- 
per salt, [C.(CH;);HNO.SO;],Cu + 3H,0, crystallises in pale green 
lustrous scales, which are tolerably soluble in cold water. The lead 


* Zeitschr. f. Chem. [2], vii, 74—76. 
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salt, [C,(CH;);HNO,SO;|.Pb + HO, is easily soluble in water, and 
crystallises from its hot solutions in white glistening tufts of needles. 
The ammonium salt is readily soluble in alcohol and water, and sepa- 
rates in nodular concretions. 

Amidosulphomesitylenic acid, C.(CH;);HNH,SO;H + H,O, was pre- 
pared from the nitro-acid by dissolving it in ammonia, saturating the 
solution with sulphuretted hydrogen, and evaporating it almost to dry- 
ness ; water was then added, and the boiling solution decomposed by 
hydrochloric acid. The filtered solution, on cooling, deposited the 
amidosulphomesitylenic acid in the form of pale red needles, which 
were rendered white by treatment with animal charcoal and recrystal- 
lisation. The acid is easily soluble in hot alcohol, with difficulty in 
cold water, but much more readily in hot. By slowly cooling its 
aqueous solution, it can be obtained in fine truncated prisms, and from 
a hot concentrated solution, in needles, which acquire a red tinge on 
exposure to light. It loses its water of crystallisation when dried 
over sulphuric acid. It does not combine with hydrochloric acid, and 
crystallises unchanged from moderately strong sulphuric acid. Its 
solutions redden litmus-paper, and it expels carbonic acid from the 
carbonates. 

Its salts crystallise well, and are generally, easily soluble; their solu- 
tions become yelluw on evaporation from incipient decomposition. The 
barium salt, [C6(CH;);HNH_.SO;].Ba, crystallises from its hot aqueous 
solution in yellow nodules, which are tolerably soluble in cold water. 
The magnesium salt, [C.>(CH;);HNH2SO;],.Mg + 3H,0, forms hard 
transparent crystals of a yellow colour. The zine salt, [Cs(CHs)s 
HNH,SO;].Zn + 5H,0, is readily obtained in fine crystals, which are 
easily soluble in cold water. The lead salt, [C.(CH;);HNH2SO;]2Pb 
+H,0 is also readily soluble in cold water, and crystallises well. The 
calcium, sodium, and ammonium salts are also readily soluble in cold 
water, the silver salt much less so. 

The author’s endeavours to prepare nitrosulphomesitylenic acid directly 
from nitromesitylene have hitherto been unsuccessful. 


C. E. G. 


On Sulphanilic Acid. By E. Apor and Victor Meyer.* 


ALTHOUGH in many cases Kekulé’s prevision of the mutual repulsion 
of similar groups in benzene derivatives has been established, yet the 
production of a crystallised dibromobenzenel (1 : 4), together with a fluid 
isomeride and other analogous cases of isomerism, induced the authors 
to endeavour to show the position of the lateral chains in some benzene 
derivatives by the introduction into the benzene of diversely functioned 


* Deut. Chem. Ges. Ber., iv, 5—10. 
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groups, anticipating thereby an intimate juxtaposition of the lateral 
chains, Meyer having shown* that Cl, Br, I or NO., when introduced 
into aromatic amines, steps in by the side of the amidogen group, in con- 
sequence of the attraction of the positive NH, group for the negative 
substituted group. 

Sulphanilic acid appeared to offer unusual facilities for ascertaining 
the relation of the SO;H group to the amidogen group, for it would 
seem, more than any other substance, to call for the assumption that 
the lateral chains lie close to one another. 

The acid was prepared by gradually adding 1 pt. of aniline to 2 pts. of 
fuming sulphuric acid, repeatedly crystallising from boiling water, and 
purifying with animal charcoal. The diazo-derivative of the acid was 
treated with hydrobromic acid, giving bromobenzene sulphuric acid, 
which by distillation of its potassium salt with potassium cyanide, gives 
terephthalic acid. 

Terephthalic acid has the constitution represented by 1: 4, and the 
same might perhaps be said of its source, sulphanilic acid, but it 
seemed more probable that the latter, and also bromobenzene-sulphuric 
acid, possessed the constitution 1: 2, and that during distillation a re- 
arrangement had occurred, resulting in the order 1: 4. 

To examine this point further, the potassic bromobenzene-sulphate was 
fused with twice its weight of potash, the product dissolved in water, 
acidified, sulphurous acid boiled off, and the cold solution shaken with 
ether ; the ethereal solution gave on evaporation a brown syrup, which 
was dissolved iu water, filtered, evaporated, and exposed over quicklime. 
The product was distilled and passed over in large plates of pure resor- 
cin, fusing at 105°. The same substance was likewise obtained from 
phenolsulphuric acid (produced by boiling the before-mentioned diazo- 
compound with water), by fusing it with potash. 

Resorcin has the same constitution 1: 4 as terephthalic acid; there- 
fore sulphanilic acid holds the sulpho- and amide-groups in the positions 
1:4, and the law of the distribution of substituted Cl, Br, I, and NO, 
does not extend to the complex sulpho-group ; it follews that the brom- 
benzene-sulphuric acid obtained from sulphanilic acid, shares with it the 
1: 4 arrangement, and is identical with Couper’s acid ; whilst Schmitt’s 
phenolsulphuric acid, produced by boiling the diazo-derivative of 
sulphanilic acid with water, is identical with Kekulé’s (1: 4) phenol- 
parasulphuric acid. 

On the other hand, the oxidation of repeatedly purified salphanilic 
acid by potassium di-chromate and sulphuric acid gave rise to a yellow 
substance, extremely like quinone, both in odour and in other proper- 
ties, save that it melts at 66° instead of 115°; treated with sulphur- 

* V. Meyer, Ann. Ch. Pharm., clvi, 286. 
+ Ann. Ch, Pharm., elvi, 292. 
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dioxide it gave inodorous white crystalline crusts of hydroquinone, 
which, when oxidised, gave quinone, melting at 111° instead of 115° 
(probably from traces of impurities). 

This substance could not be obtained from toluidine, and therefore 
was not a toluquinone produced from toluidine present in the aniline 
used. 

The authors are unable to explain this phenomenon, but point to the 
fact observed by Hofmann, that by the oxidation of 8-phenylenediamine 
(belonging to the 1: 2 order) quinone is produced, whilst «-phenylene- 
diamine obtained from di-nitro-benzene having the structure 1:4, 


gave by oxidation recognisable, though minute quantities of quinone. 


On the action of Sulphuric Acid on Opianie Acid. By C. LIEBERMANN 
and C. CuosNackI.* 


ANDERSON, in 1856, by heating together sulphuric and opianic acids, 
obtained a compound which gave with iron or alumina mordant, colours 
resembling those produced by madder. Anderson not having returned 
to the subject, the authors have endeavoured to throw some light on 
the nature of this colouring matter. 

They obtain it by heating opianic acid with 30 times its weight of 
sulphuric acid to 180°; the liquid becoming violet red. The liquid is 
poured into water, and the black flocks separated are dissolved in solu- 
tion of soda, and precipitated therefrom by an acid. The precipitate 
is dissolved in ether, and from this solution the colouring matter is 
obtained in yellowish-red crusts, which are purified by frequent repeti- 
tion of the whole of the above-mentioned process. 

It gave, on distillation with zinc powder, a colourless sublimate, 
which was recognised by its reactions as anthracene. Its solution in 
alkali has the colour of purpurin; it is, however, distinguished from 
purpurin and alizarin by the violet-red colour of its solution in con- 
centrated sulphuric acid. This latter property is shared by rufigallic 
acid, from which, nevertheless, the new body differs in some of its pro- 
perties. It gives coloured precipitates with lead and barium solutions, 
and produces with mordants, colours, resembling more those obtained 
with rufigallic acid than with alizarin. The analysis of the substance 
gave the following numbers :— 


Z II. C,4H,0,. 

Dried at 125°. Dried at 140°. Requires. 
@. <adees 62°2 62°6 61:7 
TE cevese 4-1 38 3°0 


* Deut. Chem. Ges. Ber., iv, 194. 
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The authors believe that C,,H,O, does not express the composition of 
the body, but reserve decision on this point. 

Oxysalicylic acid, C;H,O,, when heated rather strongly with sul- 
phuric acid, is decomposed, with evolution of gas. W. H. D. 


On Anthraflavic Acid. By Epvwarp Scuunck, PhD., F.R.S.* 


ARTIFICIAL alizarin, as prepared from anthracene by the method dis- 
covered by Gribe and Liebermann is, according to the author, always 
accompanied by other substances, some of which are coloured, while 
others are colourless, or nearly so. One of these substances, separated 
in the form of yellow silky needles, has been named by the author 
anthraflavic acid, to indicate its origin and its most obvious external 
property. This body is but a feeble acid, although it yields with bases 
compounds of well defined character, some of which are regularly 
crystallised. All the compounds of this acid which are soluble in water 
yield yellow solutions, but it possesses no dyeing properties. It is 
chiefly the presence of anthraflavic acid in crude alizarin that affects 
the colour of the alkaline solution, changing the violet due to alizarin 
into purple, or when present in larger quantity, into red. For the 
same reason an alkaline solution of crude alizarin does not show the 
absorption-bands in the spectrum so distinctly as one of pure alizarin. 
Alkaline, as well as alcoholic solutions of anthraflavie acid, absorb the 
blue end of the spectrum very powerfully, though no bands are visible, 
even with very dilute solutions. <A solution of the acid in concen- 
trated sulphuric acid, if not too dark, shows, however, a broad but 
well-defined absorption-band at the extreme edge of the blue, bordering 
on the green, accompanied by a total absorption of the violet, as seen 
with the other solutions. 

Anthraflavic acid is bibasic, and its composition is expressed by the 
formula C,;H,;O,. Though itis very different in properties from alizarin, 
a very simple experiment is sufficient to prove that the two are very 
closely related. When pure anthraflavic acid is dissolved in an excess 
of caustic potash, and the solution is boiled down to dryness, a yellow 
residue is left, which, after being carefully heated almost to fusion, dis- 
solves in water with a red colour; this solution contains alizarin. 

Anthraflavic acid, like alizarin, appears to be reduced to anthracene 
by zinc powder. J. B. 


On the Preparation and Analysis of Sericic and Lanuginie Acids. By 
P. CHAMPION. 


Sericic Acid. Purified silk heated with a concentrated solution of baryta 
to ebullition is partially dissolved. If the liquid be then filtered, the 


* Chem. News, xxiii, 157. 
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excess of baryta removed by carbonic acid, and a solution of lead 
nitrate added, a heavy precipitate is formed. This precipitate washed 
and treated with sulphuretted hydrogen yields, on evaporation to dry- 
ness, sericic acid in the form of a yellowish, translucent uncrystallisable 
mass, which is deliquescent and soluble in alcohol and acetic acid. Its 
barium salt gave by analysis 39°5 p. c. C., 62 H., 13:0 N., 26:2 O., and 
15:1 Ba., which numbers give for sericic acid, the empirical formula, 
CyoHooN 501. 

Lanuginic Acid may be obtained by operating in the same way upon 
purified wool. Its appearance and properties are similar to those of . 
sericic acid. The percentage composition of barium lanuginate has 
been found to be 40°8 C., 5°4 H., 12°38 N., 28°7 O.,and 12°3 Ba., giving 
for lanuginic acid the empirical formula C3sH¢oN oO. 


J. B. 


Some Reactions of Cholic Acid. By E. von Gorup-BEzANEZ.* 


1. Action of Phosphorous Chloride on Cholic Acid, C2HO;.—By 
dissolving powdered cholic acid in phosphorous chloride, much hydro- 
chloric acid was evolved, and a thickish fluid was obtained, from which 
the addition of water precipitated a white resinous mass. When 
heated with water to boiling, this mass melts and forms on cooling an 
easily pulverizable lump. This was purified by boiling it with succes- 
sive portions of water till they no longer acquired an acid reaction, 
dissolving it in warm carbonate of soda, and precipitating it by hydro- 
chloric acid, repeating this several times, and finally treating it with 
ether. The product proved to be a peculiar acid containing phosphorus. 
When dry it presented the appearance of a fine dusty white powder 
which, on microscopic examination, was seen to consist of highly 
refracting granules without any trace of crystals. 

It had a slightly bitter taste, no smell, was insoluble in water either 
cold or boiling, soluble in alcohol and chloroform, sparingly soluble in 
ether. When heated on platinum foil it melted, became brown, took 
fire and burned with a greenish flame and emission of thick white 
fumes, leaving a cinder which burned with difficulty and had a strong 
acid reaction, from phosphoric acid. It gave Pettenkofer’s reaction 
with sugar and sulphuric acid. 

The numbers obtained from analyses of different portions of the acid 
nearly correspond to the empirical formula C,H,4P,0,;. If this 
formula were correct the reaction might be— 


3C2H yO; + 2PCl, = CrHiyP2015 a 6HC1. 
Unfortunately, however, we have no guarantee for the purity of the 


acid, as neither it nor its salts can be obtained in the crystalline state. 


* Ann. Ch. Pharm., clvii, 282—286. 
VOL. XXIV. 25 
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This difficulty prevented the author from pursuing the research 
further, although the probable formation of this body by the union of 
three molecules of cholic acid is of extreme interest, when considered 
in connection with the extraordinary high molecular weight by which 
all the components of brain and nerve containing phosphorus at present 
known are distinguished. 

It would appear that with the entrance of tri- or quinquivalent 
phosphorus, several molecules of compounds free from phosphorus may 
unite to form a condensed molecule containing phosphorus. 

Another very interesting product is obtained by treating cholesterin 
with phosphorous chloride. It is a neutral body, containing phosphorus, 
but unfortunately very difficult to purify. In water it swells up like 
starch-paste, and resembles in this property the so-called myelin of 
Virchow. 

2. Action of melting Caustic Potash on Cholic Acid.—Lehmann states 
in his Handbook of Physiological Chemistry (1859, 69), that cholic 
acid when treated with melting caustic potash yields palmitic, pro- 
pionic, acetic, and formic acids. He assumes this to be a well 
authenticated fact, infers from it the subsistence of a close relation 
between cholic and oleic acids, and founds upon it a hypothesis as to 
the formation of bile-acids in the organism. It seems, however, that 
this statement has not been confirmed by any one, and on submitting 
it to the test of experiment, Gorup-Bezanez found that propionic 
and acetic acids were produced, but neither palmitic nor formic acid. 

At his desire the experiments were repeated by Dr. H. Rosshirt, 
who obtained the same result and found propionic and acetic acid in 
nearly equal proportions. 

A great portion of the cholic acid was also found to be converted 
during the experiment into an amorphous brown resin which was 
brittle when cool, presented the characters of Dyslysin, and was 


extremely indifferent to chemical reagents. 
T. L. B. 


An improved Method of obtaining Glycocholic Acid. By. E. v. Gorup- 
BEZANEZ.* 


THE author finds that the following method of obtaining glycocholic 
acid is easier and more certain, and yields a larger amount of acid than 
those of Strecker or Hoppe-Seyler. 

Ox gall is taken from the bladder, evaporated nearly to dryness in a 
water-bath, and the residue is exhausted with alcohol of 90 per cent. 
The alcohol is evaporated or distilled off; the residue, diluted if 
necessary with water, is treated with milk of lime and gently warmed, 


* Ann. Chem. Pharm., clvii, 286, 287. 
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whereupon the greater part of the colouring matter is carried down 
with the lime, and the liquid is filtered and allowed to cool. 

The filtrate, generally of a slight wine-yellow colour, is then treated 
with dilute sulphuric acid (avoiding excess) till a permanent turbidity 
is produced and allowed to stand. In a few hours the whole fluid 
becomes a mass of crystals of glycocholic acid. 

This is thrown on a filter (it is best filtered by using a water air- 
pump), washed with cold water and pressed, first between blotting- 
paper and then in a wooden screw press. The acid is then generally 
colourless. It may be further purified by again dissolving it in a large. 
amount of lime-water and adding dilute sulphuric acid till a permanent 
turbidity is produced when perfectly pure glycocholic acid separates in 
fine needles of dazzling whiteness. 

Hoppe-Seyler allows the alcoholic solution of the acid to evaporate 
at ordinary temperatures, and the acid to recrystallise from this in 
order to purify it. 

Gorup-Bezanez, like Strecker, could never obtain crystals in this 
way, but always got a resinous mass. By his own method it some- 
times happens that several hours after a permanent turbidity has been 
produced in the filtrate from the lime precipitate by dilute sulphuric 
acid, a thickish oily mass is found at the bottom of the vessel while 
the liquid above becomes gradually clear. After a few days or weeks, 
this mass becomes converted into crystals of glycocholic acid. What 


conditions occasion this anomaly he was unable to discover. 
T. L. B. 


On a Compound of Aldehyde and Sulphaldehyde. By A. PINNER.* 


Tue author finds that the oil produced by passing sulphuretted 
hydrogen through aqueous aldehyde, has the composition C,H,O + 
C.H,S. 

This body solidifies at —8° C., and melts at —2°C.; it cannot be 
distilled without decomposition. On treatment with an acid, solid 
sulphur aldehyde is precipitated, and aldehyde goes into solution. No 
sulphuretted hydrogen is evolved in this latter reaction. 

The author’s results directly contradict those of Weidenbusch, who 
obtained, under these circumstances, an oil having the composition 
6(C.H,S) + SH:2, and yielding sulphuretted hydrogen on treating with 
an acid. Repeated efforts made by the author failed to yield this 


oil. He invariably obtained the above-mentioned compound. 
E. T. C. 
* Deut. Chem. Ges. Ber., iv, 257, 258. 
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Preparation of Acetochloral from Aldehyde. By A. PINNER.* 


THE author, in conjunction with Kriimer, had previously been study- 
ing the action of chlorine on aldehyde ; they then found a new chloral 
bearing the same relation to crotonic aldehyde that acetochloral bears 
to common aldehyde. 

The cause of this became apparent on the publication of Kekulé’s 
research on crotonic aldehyde. For by the action of chlorine on alde- 
hyde, anhydrous hydrochloric acid would be generated; and this, by 
taking water from two molecules of aldehyde, produced crotonic 
aldehyde, which then became the point of attack for the chlorine: 
hence the production of the new chloral. 

With a view to eliminating the hydrochloric acid as fast as it was 
formed, the author added fragments of marble to moist aldehyde, and 
passed a slow stream of chlorine over it; the marble was not attacked 
when the aldehyde was dry. At first, the aldehyde was cooled with ice, 
but shortly the temperature could be raised, until at last the operation 
was carried on at 100°C. By reason of the presence of water, the 
greater proportion of the aldehyde was oxidised; still, 50 grm. of 
aldehyde yielded by this treatment 15 to 20 grm. of a distillate which 
presented all the characteristics of acetochloral. The author proves 


conclusively that the body in hand was slightly impure chloral. 
E. T. C. 


On the Action of Nascent Hydrogen (from Sodium-Amalgam) on Bitter- 
Almond Oil. By Huco AMNANN.t 


Tue following notes are contributed by R. Fittig, from the memoranda 
of the author who was killed in the late war. 

By the action of sodium-amalgam on bitter-almond oil in aqueous or 
alcoholic solution, there are formed, besides benzyl] alcohol, two isomeric 
compounds, the one identical with Zinin’s hydrobenzoin, whilst the other 
may be named isohydrobenzoin. The latter is the principal product of 
the action of sodium-amalgam on bitter-almond oil in presence of warm 
water; both isomerides are obtained if an alcoholic solution be used, 
the proportion of hydrobenzoin rising with the strength of the alcohol 
employed. Their separation is very difficult, and can only be effected by 
repeated crystallisation from alcohol, in which isohydrobenzoin is some- 
what the more soluble. 

Hydrobenzoin crystallises from water and alcohol in anhydrous silky 
scales, soluble in 80 p. water at 100° and 400 p. water at 15°, easily 
soluble in alcohol, fusible at 132°5°. 


* Deut. Chem. Ges. Ber., iv, 256, 257. 
t+ Zeitschr. f. Chem. [2], vii, 83. 
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Isohydrobenzoin crystallises from water in hydrated brilliant needles, 
from alcohol in well defined hexagonal crystals. It dissolves in 80 p. 
water at 100° and 526 p. water at 15°, is easily soluble in alcohol, and 
melts at 119°5°. It is unaltered by eight days’ digestion in alcoholic 
solution with sodium-amalgam, and therefore seems to be not convertible 
into benzyl alcohol. 

The analyses of both substances agree with the formula C,,H,,O.. 

Action of Acetyl Chloride.— After 24 hours’ digestion with acetyl chlo- 
ride and expulsion of the excess by a current of air, both substances 
yielded products corresponding to the formula C,,H,,(OC,H;0).; the ° 
isohydrobenzoin derivative could only, with extreme difficulty, be obtained 
in crystals, which melted at 117°—118°; this substance seems to be 
identical with the acetic ether obtained by Limpricht and Schwanert 
from stilbene bromide (which melts at 105°—120°). 

Action of Nitric Acid.—Zinin found that hydrobenzoin is easily con- 
verted into beuzoin by nitric acid. Isohydrobenzoin dissolves readily 
in this reagent; the product of the reaction collects on the surface of 
the liquid in oily drops, which in contact with water pass into a tough 
yellow mass, which could not be made to yield any definite compound 
suitable for analysis. 

Action of Phosphoric Chloride.—The reaction with isohydrobenzoin 
seems to be more energetic than with hydrobenzoin, The product of 
the reaction was the same with both substances, was very sparingly 
soluble in alcohol, and crystallised from toluol in colourless needles, 


melting at 184°, and having the composition C,,H).Cl.. 
F. H. Hf. 


On the Distillation-products of a Mixture of Butyrate and Acetate of 
Calcium. By FERDINAND GRIMM.* 


AN intimate mixture of equal molecules of butyrate and acetate of 
calcium was heated in glass retorts coated with clay. A brown liquid 
distilled over, whilst gases escaped, amongst which was propylene. 
From the liquid, which began to boil at 60°, the boiling-point rising at 
the end to 320°, no definite products could be obtained by fractional 
distillation. The portion boiling between 85° and 120° was therefore 
shaken with a concentrated solution of sodium bisulphite; the crystals 
thus obtained were decomposed with sodium carbonate, and the acetone 
set free was again combined with the sulphite and again set free. 
From this liquid by repeated fractional distillation a body was isolated, 
boiling constantly at 99°—101°, and having the composition C;H 0, 
which according to its properties and mode of formation must be 
1cq § CsH; " — 
propyl-methyl fretone, CO 1 CH: It is a colourless mobile liquid, 


* Ann. Ch. Pharm., clvii, 249—264, 
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having a high refractive power and a smell like acetone; with alkaline 
bisulphites it forms compounds which crystallise well. The sodium 
salt has the composition C;H,NaSO;+14H,O. By treating the 
ketone with water and metallic sodium, secondary amyl alcohol, boil- 
ing at 118°—120™, and propyl-methyl pinakone, CjH2202, boiling at 
225°—230°, were formed. 

These results do not agree with those of Limpricht and v. Uslar, 
who distilled the barium salt of the so-called butyro-acetic acid, and 
obtained, besides other bodies, a compound having the composition 
C;H,.O, which they call propione, but which boils at 110°. Friedel, 
who studied also the distillation-products of a mixture of calcium 
butyrate and acetate, obtained, together with other products, a liquid 
boiling at 111°, which he calls methyl-butyryl, CH;.C,H,O. It appears 
most probable that these bodies were nothing but impure propyl 
methyl-ketone, as Limpricht and v. Uslar found too little carbon, and 
Friedel on treating his substance with nascent hydrogen obtained a 
secondary alcohol boiling at 120°—123°, and a pinakone boiling at 
220°—225°. Propyl-methyl ketone is no doubt identical with Frank- 
land and Duppa’s ethylated acetone, which boils. at 101°, for “ ethylated 
methyl” is identical with “ propyl.” 


Ethylated acetone. Propyl-methyl ketone. 
CH,.C.H; C;H, 
Oo { CH, co { CH. 

From the distillation products boiling below 100°, the author isolated 
by fractional distillation a liquid boiling at 77°—79°, and having the 
composition Cy,H;O. This body possesses all the properties of ethyl- 
methyl ketone, CO(C2H;)(CHs), which was first discovered by Fittig in 
commercial acetone, and afterwards prepared synthetically by Freund, 
who obtained it by acting upon zinc-ethyl with acetyl chloride, and by 
Popoff, who showed that the same body is obtained from zinc-methyl 
and propiony] chloride; both yield by oxidation only acetic acid. The 
same acid was obtained by the author on oxidising his compound. 

Besides these two ketones, dimethyl ketone (common acetone) and 
dipropyl ketone were formed ; this was to be expected, as these two 
compounds are formed by distilling each of the two calcium salts sepa- 
rately. The propylal, C;H,O, described by Limpricht and v. Uslar, 
which boiled at 66°, was most likely a mixture of moist dimethyl and 
ethyl-methy] ketone. 

Dipropyl ketone, CO(C;H;)2, (butyrone) forms, according to Lim- 
pricht, crystalline compounds with the alkaline bisulphites. The 
author doubted the correctness of this statement, as he had formerly 


* This alcohol must be identical with that prepared by Wurtz from isoamylene 
(ethyl-allyl).—C. 8. 
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found that only such ketones in which one of the alcohol-radicals is 
methyl have this property; thus, besides the ketones mentioned above, 
also methyl-butyl ketone, methyl-caproyl ketone, and methyl-nonyl 
ketone combine readily with bisulphites, whilst diethyl ketone, propyl- 
ethyl ketone, and dibutyl ketone do not possess this property. 

The dipropyl ketone which the author obtained boiled at 143°—146°, 
and had all the properties of this body, as they are stated in hand- 
books. It was shaken with a concentrated sclution of sodium bisul- 
phite, and the mixture allowed to stand for a week in a cool place. 
Another portion was treated in the same way with ammonium bisulphite ; , 
but in neither of the liquids did either crystals or an oily compound 
separate out. It is remarkable that Frankland and Duppa’s diethylated 


acetone, 00} one *, forms only an oily compound with sodium 
bisulphite. C, S. 


Synthesis of Iue-oil. By E. von Gorurp-Bezanez and F. Grimm.* 


THIs compound was regarded for a long time as an aldehyde. According 
to Strecker, however, it is nonyl-methyl letone, CO { aa but the 
3 


correctness of this view has not hitherto been fully proved by experi- 
ment, which could only be done by obtaining this compound syntheti- 
cally. The authors, therefore, prepared this ketone, in order to 
compare its properties with those of rue-oil. They obtained it by 
distilling a mixture of equal molecules of caprate and acetate of 
calcium :— 


(C,H,,CO),CaO, + (CH;CO).CaO, = 2CO(C,Hi,)(CH; + 2CaCO). 


The distillate consisted of a liquid boiling below 200°, another boiling 
between 210°—245°, and solid caprone (vide preceding paper). The 
liquid boiling between 210°—245° was dissolved in alcoholic ammonia, 
and the solution saturated with sulphurous acid gas. On cooling, the 
double compound crystallises in white pearly plates, which can be re- 
crystallised from hot alcohol; its composition is C,,H.O.NH,SO; + 
H,0. By heating it with a dilute solution of sodium carbonate, the 
ketone separates as a light colourless oil, which has a high refractive 
power, and the characteristic smell of rue. Its sp. gr. is 0°8295 at 
17°5°. It solidifies between + 5°—6° to a crystalline mass, which 
melts again at + 15°—16°. It boils constantly at 224°. 

Commercial cil of rue was found to contain a considerable quantity 
of oil of turpentine; the portion boiling between 200°—245° consists 
chiefly of nonyl-methyl ketone, which was obtained perfectly pure by 
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proceeding as described above. The pure compound boiled at 224°— 
225°, and melted and solidified at the same temperatures as that 
obtained by synthesis. Its specific gravity is 0°8281 at 18°7°. 

It is thus seen that oil of rue contains a large quantity of nonyl- 
methyl ketone, which has also been proved lately by Giesecke and 
Fittig, who found that the purified oil of rue gives by oxidation 
pelargonic and acetic acid, in accordance with the law discovered by 
Popoff, who found that on oxidizing ketones, two acids are formed, one 
containing the same number of carbon-atoms as the higher alcohol- 
radical, whilst the lower radical remains combined with the group CO, 
forming thus the radical of the second acid. 


C. S. 


On the Circular Polarization of Castor Oil. By O. Popp.* 


Castor oil possesses the property of rotating a ray of polarized light; 
the amount of rotation was observed of solutions of castor oil in abso- 
lute alcohol. 10 per cent. solutions of pure Italian and Ostend castor 
oils gave as a mean result, a direct deviation of 10° to the right, which 
gives as the specific rotating power of castor oil (2) = + 12°15”. 
This behaviour of castor oil, may be used as a test of its purity, 
although the specific rotating power is too small to allow small quanti- 
ties of adulteration tc be detected. Castor oil also contains a constant 
quantity of nitrogen, which is possibly due to the presence of an 
alkaloid. Popp is inclined to believe, that not only the purging pro- 
perties, but also its circular polarization, are due not to the oil itself, 


but to the presence of this alkaloid. 
A. P. 


On the Decomposition of Cyanogen by Hydrochloric Acid in Alcoholic 
Solution. By J. VOLHARD.t 


Hyprocutoric acid and aldehyde convert cyanogen, in presence of 
water, into oxamide, without undergoing any change themselves ; hence 
it might be inferred that in presence of alcohol these reagents would 
convert cyanogen into diethyloxamide, but this is not the case. 

When cyanogen is passed into a saturated solution of hydrochloric 
acid in absolute alcohol, heat is evolved, and a white crystalline pre- 
cipitate forms, in quantity proportionate to the cyanogen employed. 
Under these conditions, the precipitate is pure ammonium chloride ; but 
if the solution be not saturated with hydrochloric acid, more or less 
oxamide is also produced; the mother-liquor contains no oxalic acid, 
but a small quantity of oxalic ether. A small quantity of formic ether 


* Arch. Pharm. [2], exlv, 233. 
+ Ann. Ch. Pharm., clviii, 118. 
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was discovered by pouring the mother-liquor of the crystalline pre- 
cipitate into dilute aqueous solution of ammonia; separating the 
oxamide, acidifying the filtrate with sulphuric acid; distilling; satu- 
rating the distillate with calcium chloride ; saponifying the ether which 
separates ; and finally, distilling with dilute sulphuricacid. The distillate 
was acid, and gave the reactions of formic acid. No ethyl oxide seems 
to be present. 
The decomposition occurs in the following manner :— 


C.N, + 4C,H;OH + 4HCl = C,0,(C.H;0), + 2NH,Cl + 2C,H;Cl. 
F. H. H. 


On some Double Cyanides. By P. WEsELsky.* 


Tue author prepares the double cyanides, the platinum compounds, for 
example, by passing a stream of hydrocyanic acid through a mixture 
of two equiv. barium carbonate and one equiv. platinous or platinic 
chloride: PtCl, + 2BaCO; + 4HCN = Ba(CN),.Pt.(CN). + BaCl, 
+ 2CO, + 2H,0; and PtCk + 3BaCO; + 4HCN = Ba(CN),, 
Pt(CN). + 2BaCl, + 2H,O + 3CO, + O. 

I. Cyanides having the formula Ba(CN).,R,(CN)>. 

1. Barium-silver cyanide, Ba(CN)2.Ag.(CN), + H,0. This salt, 
prepared from barium carbonate and silver carbonate, forms warty 
crystalline masses, which lose their water at 100°. 2. Bariwm-zine 
cyanide, Ba(CN):2.Zn(CN), + 2H.0, obtained from barium carbonate 
and zinc sulphate, forms large colourless crystals easily decomposed by 
exposure to the air. 3. Barium-palladium cyanide, Ba(CN),.Pd(CN). 
+ 4H,0. This salt, already described by Rossler,t is formed from 
barium carbonate and palladium cyanide. 4. Bariwm-nickel cyanide, 
Ba(CN),.Ni(CN), + 3H,0. This well-known salt was prepared by 
the above-described method from nickel sulphate. 5. Bariwm-copper 
cyanide, Ba(CN)..Cu,(CN). -+ H,0, prepared as above, forms large 
colourless crystals, which are decomposed by exposure to the air. A 
salt crystallising in fine needles is obtained from the mother-liquors. 
6. Bariwm-cadmium cyanide, 2Ba(CN)..3Cd(CN). + 10H,0, obtained 
from cadmium sulphate, crystallises well, but is very readily decom- 
posed. 

II. Cobalticyanides. 

1. Barium cobalticyunide, Ba;CO.(CN),2. + 20H,O. This salt, first 
prepared by Zwenger,t is easily obtained from barium carbonate, 
cobalt sulphate, and hydrocyanic acid, in bright yellow crystals. The 
cobalt sulphate need not be free from nickel, as the corresponding 


* Zeitschr. f. Chem. [2], vii, 61, from Wien. Akad. Ber., lx, 261. 
+ Zeit. f. Chemie, 1866, 283. 
t Ann. Chem. Pharm., lxii, 169. 
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nickel salt is easily separated, owing to its being far less soluble. 
2. Sodium cobalticyanide, NagCo2(CN).2 + 4H,0; and, 3. Ammonium 
cobalticyanide, (NH,)sCo,(CN)»2, have been already described by 
Zwenger. The author obtained them by decomposing barium cobalti- 
cyanide with sodium and ammonium sulphates. He also prepared in a 
similar manner :—4. Phenylammonium cobalticyanide, (CsH;N H3).Coz 
(CN). It forms crystals 3—4 inches long, of the colour of the cairn- 
gorm. 95. Tolylammonium cobalticyanide, (C;H;NH;),Co.(CN)i2 + 
4H,0, forms colourless crystals. The author employed the ammonium 
and phenylammonium compounds for the determination of the equiva- 
lent of cobalt. The substance was ignited in a platinum boat, first in 
the air, then in oxygen, and finally in hydrogen, and the metallic cobalt 
weighed. This process gave 29°48 as the equivalent. Winkler* found 
29°496 ; the author, by the employment of Winkler’s method, 29°42, 
6. Strontium cobalticyanide, Sr3Co.(CN) . + 20H,20, obtained by exactly 
precipitating the barium salt with sulphuric acid, and boiling with 
strontium carbonate, forms large, very soluble crystals. 

IIJ. The author has moreover prepared compounds of the following 
kind :— 

1. Sodium-ammonium cobalticyanide, (NH4),Na2zCo.(CN).2, obtained 
in fine crystals by mixing the sodium and ammonium cobalticyanides ; 
they dissolve with difficulty. Potassium and ammonium cobalti- 
cyanides are isomorphous and crystallise out together in variable 
quantities. 2. Calciwm-ammonium cobalticyanide, Ca,(NH,),Co,(CN))2 
+20H,0, crystallises on mixing solutions of calcium and ammonium 
cobalticyanides. 3. Calcium-potassium cobalticyanide, CazK,Co.(CN)).2 
+ 18H.0, separates from a mixture of potassium and calcium cobalti- 
cyanides in very fine crystals. 4. Strontiwm anmonium cobalticyanide, 
Sr.(NH,).Co.(CN)2 + 20H,0, crystallises well. 5. Strontiwm-potassium 
cobalticyanide is Sr2K,Co,(CN). + 18H.0. 6. Bariwm-ammonium 
cobalticyanide, Ba,(NH,).Co.(CN)i2 + 22H.O, forms fine crystals. 
7. Bariwm-potassium cobalticyanide, BazK,Co.(CN) 2 +-22H,0. 8. Bariwm- 
lithium cobalticyanide, Ba,Li,Co,(CN),2. + 30H,0, is a very soluble salt. 
9. Tolyl-phenyl-ammonium cobalticyanide, (C;HiN)s(CeHsN )2Co2(CN) 2 
+ 3H,0, forms large crystals. 

IV.—1. Barium cobalticyanide with bariwm hydrate, Ba;Co.(CN).2, 
BaH,0, + 17H,0, is obtained in large crystals by evaporating in vacuo 
solutions of barium cobalticyanide with excess of barium hydrate. They 
are easily decomposed by carbonic acid. 2. Bariwm cobalticyanide 
with barium chloride, Ba;Co,(CN),2.BaCl, + 16H,O. This difficultly 
soluble salt crystallises from a mixture of the solutions, in tables, and 
can be recrystallised. 3. Phenylammonium cobulticyanide with phenyl- 
ammonium hydrate, (CsHsN)sCo.(CN)2.2(C;HsN,HO), obtained by 

* Zeit. f. Analyt. Chem., 1867, 18. 


ORGANIC CHEMISTRY. 391 


saturating a warm solntion of phenylammonium cobalticyanide with 
aniline; it crystallises in prisms, which readily decompose. This salt 
has an acid reaction.* 


C. E. G. 


On Isomeric Potassium Cyanate. By A. BANNOw.t 


THE author has made some experiments on the action of potassium 
hydrate on paracyanogen, whereby he has obtained a salt having the 
composition of potassium cyanate, but differing from it in some minute 
particulars. The new salt crystallises in long needles. It is formed 
under a great variety of circumstances, and may be separated from 
the common cyanate by crystallisation. Only one satisfactory reaction 
was observed in which it differed from the common cyanate. When 
the solution of the salt was treated for a long time with alkali, then 
neutralised and treated with nitrate of silver, a white precipitate 
unaffected by light was obtained, having the composition C,N;Ag. 


The author gives the following equation as possibly expressing its mode: 


of formation :— 


3CNOH = H.CO; + C.N;H. 


He quotes a recent observation of Dr. Melms to the effect that 
heating cyanate of potassium with iodide of cyanogen, converts 
the whole of the cyanate into the new salt, the iodide of cyanogen 
remaining unaltered. The author is in a position to confirm this 
observation. 


E. T. C. 


On the Isomerie Modification of Potassium Sulphocyanate. By 
A. FLEISCHER.[ 


THE above-mentioned body is produced by the action of an alcoholic 
solution of potash on persulphocyanic acid. It is obtained as a 
yellowish granular mass, from which the yellow colour can be removed 
by boiling with very strong alcohol. It is, however, difficult to obtain 
it perfectly pure in this way. It can be freed from adhering water by 
exposure over oil of vitriol. Numbers were obtained, by analysis, 
agreeing pretty well with the formula KCNS. The new body dissolves 
easily in water, is almost insoluble in strong alcohol, but soluble in 
very weak alcohol. By allowing the aqueous solution to stand fora 


* Wien. Akad. Ber., 1869, lx, 261. 
+ Deut. Chem. Ges. Ber., iv, 253—255. 
t Deut. Chem. Ges. Ber., iv, 190. 
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long time in vacuo over sulphuric acid, crystals were obtained which had 
the composition 2KCNS + H;0. The following reactions distinguish 


the isosulphocyanate from the ordinary sulphocyanate :— 


Sulphocyanate. 


Isosulphocyanate. 


Silver nitrate . 
Basic acetate of lead 


Copper sulphate. . 


Cobalt sulphate .. 
Nickel sulphate .. 
Cadmium sulphate. . 
Zine chloride . 


Mercuric chloride . 
Mercurous nitrate . 


- 
{ 
“fj 
< 


White precipitate, solu- 1 
ble in ammonia . 


White voluminous Pre} 


cipitate 


Black pulverulent pre- } 


Cipitate ......6ee6 . 
Rose-red coloration...... 
Greenish coloration...... 


ee ee ee ee ee ee rere resees 


Light yellow precipitate,scarcely 
soluble in ammonia. 


Yellow precipitate. 


Greenish yellow precipitate. 


Brownish green precipitate. 

Reddish precipitate. 

White precipitate. 

Deep yellow, voluminous pre- 
cipitate. 

White voluminous precipitate. 

Black precipitate. 


Ferric chloride gives, with neutral solutions of the new body, a 
brown coloration, which disappears on adding excess of the iron 
solution; a yellow pulverulent body separates from the liquid on 
standing. 

Potassium isosulphocyanate may be partially converted into sulpho- 
cyanate by repeated evaporation of its aqueous or weak alcoholic solu- 
tion on the water-bath. By fusing the new body, it is completely 
converted into sulphocyanate. 

A smell, similar to that of mustard-oil, is observed by allowing 
ethyl iodide to stand with potassium or silver isosulphocyanate. 
Pseudosalphocyanogen appears likewise to be attacked by alcoholic 
potash and by ammonia; the author is engaged with the study of the 


products of this action. 
W. H. D. 


On Isodicyanic Ethers, Compounds intermediate between Cyanic and 
Cyanuric Ethers. By A. W. Hormann.* 


Tue author had previously observed that a drop of triethylphosphine 
caused liquid pheny! cyanate to solidify into a crystalline mass, which 
he then regarded as phenyl cyanurate. The preparation of a large 
quantity of this beautiful crystallme compound gave him an oppor- 
tunity of comparing it with the phenyl-isocyanurate obtained by 
the action of cyanogen chloride on phenol, and also with that found 
amongst the decomposition-products of triphenylmelamine. These 
three bodies are not identical, as their melting points prove, phenyl. 


* Deut. Chem. Ges. Ber., iv, 246—251. 
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cyanurate melting at 260° C., phenylisocyanurate at 224° C., the 
body from phenyleyanate at 175° C. 

In a previous communication the author had asserted his belief, 
though without bringing forward observations in support of it, that 
this new body is a dicyanate intermediate between the cyanate and 
cyanurate— 


CO CO), (CO)s 
Gu SN Cent. f Count), J 

The new body is not volatile without alteration, therefore its vapour 
density could not be determined. On distillation the body is recon- 
verted into liquid pheny] cyanate, but the distillate so obtained exhibits 
the very peculiar property of resolidifying during 24 hours’ standing, 
and this so perfectly that not the slightest trace of the smell of the 
fluid body can be perceived. This phenomenon is attributed to the 
presence and action of small quantities of the original crystalline sub- 
stance; and to substantiate this view it was attempted to polymerize 
some of the liquid cyanate which had remained unaltered for months, 
by the addition of some crystals of the solid body. The experiment 
was a partial failure, for though the addition of the crystals appeared 
to induce solidification, a portion of the fluid remained unaltered even 
after a week’s contact. 

The problem which the vapour-density failed to solve received a 
simple solution when the behaviour of the crystalline body to various 
solvents was investigated. In purifying the substance for analysis, it 
became obvious that though the substance is only slightly soluble in 
ether, even on prolonged boiling, no other solvent could be used in its 
purification, as all other solvents alter it. By cooling and evaporation 
of the ethereal solution, very thin beautiful iridescent plates of the pure 
substance are obtained. On attempting to dissolve it by boiling in 
alcohol, some portion remained undissolved for hours ; suddenly, how- 
ever, the liquid became clear, and on cooling deposited fine needles, 
which by one recrystallisation from boiling alcohol were obtained pure. 
They are difficultly soluble in ether, and insoluble in water. They 
differ from the original body in form, in solubility in alcohol, and 
in their lower melting point (98°). Their analysis indicated the 
formula C,;Hi;N203;, which would be produced by the union of two 
molecules of phenyl cyanate and one of ethylic alcohol. The assump- 
tion that the polymerized body is a dicyanate, and that the new com- 
pound results from one molecule of it uniting with one of ethylic 
alcohol is, therefore, an extremely probable one— 


CisHioN202 + C.H,O = CyeHicN2Os. 


Both the dicyanate and the unpolymerized cyanate act similarly to- 
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wards alcohol, each forming an urethane by combining with one mole- 
cule of it. There can scarcely be a doubt as to the nature of the 
alcohol compound of the dicyanate. No matter how we consider the 
elements to be grouped in the polymerized cyanate, it is clear that the 
relationship between the alcohol compound and the original fluid body 
is the same as that subsisting between Liebig and Wohler’s allophanate 


of ethyl and cyanic acid— 


EE kéxtneiediewanseeeeess Cyanic acid. 
C;H,NO, = CHNO,C,H,O .... Urethane. 
Two molecules of cyanic acid, or 

C:H,N.O, = 2CHNO.......... { one molecule of Pr meate acid, 
C,H,N.O; = 2CHNO,C.H,O.... Allophante of ethyl. 
CRIP ono csccese cove cece Phenylcyanate. 
C;H,(C.H;)NO, = C(C,;H;)NO, 

ET ecrbknennnwe sume ae Phenylurethane. 


C.(C;H;)2N202 = 2{ C(C,H;)NO } Phenyldicyanate. 
C,H,(C.H;)2N205; = 2 { C(C.Hs;) NO } C,H,O Diph enylallophanic ether, 


By distillation of diphenylallophanic ether, alcohol and phenyldi- 
cyanate are regenerated, the latter being almost entirely converted into 
simple cyanate. 

Diphenylallophanic methyl-ether, easily obtained pure by dissolving 
dicyanate in methylic alcohol and recrystallising from alcohol, forms 
difficultly-soluble needles, which melt at 231° C., or 133° higher than 
the corresponding ethyl compound. 

Diphenylallophanic amyl-ether, obtained by dissolving the dicyanate 
in amylic alcohol, forms colourless and scentless crystals, insoluble in 
water, easily soluble in ether and alcohol, and melting at 58° C. This 
compound often remains long fluid. 

Sulphuretted diphenylallophanic amyl-ether.—The dicyanate can unite 
with mercaptans as well as with alcohols; heated with amylic mer- 
captan for some hours at a temperature of 160° C., the dicyanate dis- 
solves, and gradually the mixture solidifies to a white crystalline mass. 
Recrystallised from alcohol or ether, the new body forms colourless and 
scentless needles, which melt at 70°C. The body is insoluble in water. 
Analysis led to the formula— 


CyH»N,O.8 = 2{C(C.H;)NO},C;H,.S. 


Action of Phenol on Phenyldicyanate.—These two substances act upon 
each other at 150° C., but do not yield the phenyl ether as might have 
been expected. The experiment was conducted precisely as in the pre- 
paration of the former compounds. The dicyanate was digested with 
excess of phenol in ethereal solution; after some hours needles were 
produced, difficultly soluble in water, melting in contact with boiling 
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water, and easily soluble in alcohol. Melting point of the dry crystals 
122° C. Analysis proved this body to be phenylearbaminic phenyl 
ether, obviously produced by the splitting up of the dicyanate into the 
unpolymerized cyanate, which then united with the phenyl— 


CH, N20, + 2C,H,O = 2C,;Hy NO. 
C,;H,NO, = (CO)(C;H;)HN \ O 
CH; 

On repeating the experiment with one atom of phenol to one of the 
dicyanate, the same result was obtained, half of the cyanate appearing 
as free phenyl cyanate; no phenylic ether of the dicyanate was ob- 
tained. The phenyl-carbamic phenyl-ether was prepared directly by 
the action of phenyl cyanate on phenylic alcohol ; it agreed precisely 
with that obtained as above. 

Just as a molecule of alcohol, by uniting with one or two atoms of 
cyanic acid, yields respectively urethane or allophanate of ethyl, so 
does ammonia yield urea or biuret. If the polymerizing of the cyanate 
consists in the union of two cyanate molecules, the resulting dicyanate 
must by union with different ammonias give rise to an endless series 
of biurets. This proves to be really the case. 

Diphenylbiuret is formed instantly by pouring an alcoholic solution 
of ammonia over finely powdered dicyanate. The new body is insoluble 
in water, difficultly soluble in ether, but more easily soluble in 
alcohol. The boiling saturated alcoholic solution deposits well formed 
prisms with truncated pyramidal summits, melting at 165° C. 
Analysis proved these crystals to have the composition of diphenyl- 
biuret— 

C,,Hi3N;02 = C.(CsHs)2H3N30r. 

If a monamine be substituted for the ammonia, a more complicated 
biuret will result. 

Triphenylbiuret is produced by long digestion of one molecule of 
dicyanate and one molecule of aniline on the water-bath, when the two 
substances unite to a crystalline mass; by recrystallisation from alcohol 
prisms with true terminal planes are obtained. This body closely 
resembles diphenyl-urea, but melts at 147° C., instead of 235°C. Its 
formula is C.(Cs;H;)3H2N3O:. 

The composition of this triphenylbiuret was studied with great 
care, as Schiff has described a body of the same composition obtained 
in a somewhat complicated reaction. The two bodies have however 
nothing in common except their composition. If diphenyleyanate be 
heated to the boiling point with excess of aniline, the diphenylurea is 
produced. 


CuHiN.0, + 2C6H;N = 2C,;Hi.N,O = 2{C(C;H;).H2N,O}. 
EK. T. C. 


396 ABSTRACTS OF CHEMICAL PAPERS. 


On Biuret and Compounds allied to it. By A. W. Hormann.* 


Urea is so easily transformed into biuret, that this reaction may be 
used as a test for urea or as a lecture experiment. It is only necessary 
to heat half a gramme or even less of urea until ammonia escapes, to 
obtain a considerable quantity of biuret, the presence of which is 
shown by dissolving the residue in water and adding a few drops of a 
solution of copper sulphate and an excess of soda. If very little 
copper sulphate has been taken, the liquid assumes a pale red colour, 
but if an excess has been used, a deep violet colour appears. 

To prepare large quantities of biuret, the author heated urea 
according to Wiedemann’s direction, in an oil bath to 150°—160°; as 
soon as the residue no longer dissolves completely in water, the 
reaction is finished. The product is now boiled out with water and 
the biuret, which separates out on cooling, is obtained in a perfectly 
pure state by recrystallising it first repeatedly from water and at last 
from dilute ammonia. From the insoluble residue a large quantity of 
cyanuric acid may be obtained; the mother-liquors of the biuret contain 
undecomposed urea, which may be employed in a second operation. 

Biuret is not readily soluble in cold water,’as Wiedemann states ; 
100 parts require at 0°, 8025 parts; at 15°, 6493 parts; and at 106° 
(the boiling point of the concentrated solution) 222 parts of water. 
Wiedemann obtained it only in granular crystals; but if biuret is com- 
pletely freed from cyanuric acid by crystallising it from alcohol, it 
crystallises in fine long needles, and is identical and not isomeric 
with the body which Baeyer obtained by the action of ammonia upon 
tribromacetyl urea, and which he called ¢sobiwret. 

Biuret is also formed by heating ethylic allophanate with aqueous 
ammonia in sealed tubes to 100°: 


C.H,N.0.,C,H,O + H;N = C,H.N,0.,H;N + C,H,O. 


The melting point of biuret is stated differently by different 
authors ; the reason of this is, that this point is the temperature of 
decomposition, which may vary according to the quantities taken or 
the mode of heating. 

Ethylamine does not act upon ethylic allophanate; if the two ‘sub- 
stances are heated together in sealed tubes to 160°, the same decom- 
position takes place, which water alone produces, urethan, carbonic 
dioxide, and ammonia being formed. 

When allophanic ether is heated with aniline to the boiling point, @- 
diphenylbiuret is obtained, which is sparingly soluble in alcohol, from 
which it crystallises in densely interwoven needles, which melt at 210°. 
This compound is formed according to the equations— 


* Deut. Chem. Ges. Ber., iv, 262—268. 
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(1) C.H,N,0,.C;H,O + (C,H;s)H.N = C.H,N,0..(C,H;) HN 
+ C,H,O. 


(2 ) C.H.N,0.. ( C.Hs) H.N + (C.H;) H.N = C.H ( C.H;) N,0,( CHs) H.N 
+ H;N. 


The same body is formed directly when aniline is boiled for some 
time with biuret— 


C,H,N,0,.H;N + 2(C,H;)H.N = C,H(C,Hs)N202.(C;Hs)H.N + 2H;N. 


a-diphenylbiuret is isomeric with 8 diphenylbiuret, which the author 
has obtained from phenylic dicyanate (Deut. Chem. Ges. Ber. iv, 246) ; 
the 8-compound is readily soluble in alcohol, and melts at 165°. 

When dry hydrochloric acid is passed over the «-compound, phenylic 
cyanate and aniline are formed, the cyanic acid which is set free, 
escapes, probably in combination with hydrochloric acid. The 
8 compounds yield under the same circumstances the phenylic cyanate 
and ammonia; the two isomerides have therefore the following struc- 
ture :— 


a-Phenylbiuret.. C H NO. C(C,H;)NO. (C,H;)H.N. 
@-Phenylbiuret.. C(C,H;)NO. C(C.H;)NO. HN. 


As in the preparation of biuret a large quantity of urea is always 
left undecomposed, and another portion is converted into cyanuric 
acid, Baeyer has proposed to heat urea in presence of phenol, in order 
to avoid overheating ; but in this case also a considerable quantity of 
cyanuric acid is always formed. The author therefore tried amyl alcohol, 
which boils at a lower temperature, but instead of biuret, he ob- 
tained amylic allophanate, 2CHNO.C;H,.0, besides amylic urethane, 
CHNO.C;H,.0. The allophanate is completely converted into the 
urethane, if it is heated with amyl alcohol in sealed tubes, to 160°— 
180°. 

When urea and ethylic alcohol were boiled together for 36 hours, 
only ethylic urethane was formed. 

It is thus seen that whenever cyanic acid or a cyanate is acted upon 
by an alcohol in excess, an urethane is formed ; but if the cyanate pre- 
ponderates, an allophanate is obtained. “ 

. 8. 


On a Homologue of Cyanethine. By A. G. Baver.* 


THIs communication is an addition to the history of cyanmethine, a 
base already described by the author. 
Chlorine gas readily acts on cyanmethine in aqueous solution, form- 


* Deut. Chem. Ges. Ber., iv, 176. 
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ing chlorocyanmethine and hydrochloric acid. To prevent the action 
of the chlorine going too far, it is well to guard against rise of tempe- 
rature, The chlorocyanmethine is obtained by crystallisation from hot 
water in long, four-sided needles, which contain 3 molecules of water. 
By exposure to air or to a temperature of 100°, the water is expelled, 
leaving the anhydrous base, C;H;CIN;. The chlorine is held very 
firmly by this body; attempts to substitute it by the action of potas- 
sium hydrate, iodide, and silver oxide, gave no satisfactory result. 
Treatment with sodium amalgam, however, converts the chloro- 
derivative into cyanmethine. 

The further action of chlorine on chloro-cyanmethine does not pro- 
duce the dichlor-amine, but hydrochloric acid, ammonia, acetic and 
chloracetic acids. 

Bromine acts upon cyanmethine, forming the body C;,H.BrN; + 
3H,0, the properties of which are very similar to those of the corre- 
sponding chlorine derivative. 

Cyanmethine unites with iodine to form numerous periodides ; for 
instance, by adding tincture of iodine by small portions to an aqueous 
solution of the base, crystals are obtained, having the composition 
C.H,N;.1, Light reflected from the crystals appears red; but when 
transmitted through them, yellow. By boiling with water the diniodide 
loses all its iodine, and almost the whole of the cyanmethine is found 
in the liquid. Hydriodate of cyanmethine can likewise unite with two 
atoms of iodine, forming the compound C,H,N3;,HI;, which also loses 
iodine by boiling with water, reproducing hydriodate of cyanmethine. 
By repeating on the body C,H,N;,HI; the treatment with tincture of 
iodine, a pentaiodide, CsH,N;,HI;, is obtained. It occurs in dark blue 
prisms, and is very prone to decomposition. Bayer considers that the 
existence of these compounds supports the views which would make 
the atomic weight of iodine = 381; he gives representations of their 
structure, in which the iodine has that value assigned to it. 

W. H. D. 


On the Periodides of the Alkaloids. By S. M. Jéramnsen.* 


Periodides of the Quinine Bases.—The tri-iodide of methylquinine, 
CH. N,02.CH;,I;, is obtained by adding a solution of 2 atoms of 
iodine in alcohol to a hot alcoholic solution of the hydriodate of 
methyl-quinine. By slow cooling of the liquid the tri-iodide is formed 
in beautiful black needles, with diamond-like lustre. This body is 
pretty readily soluble in alcohol; the brown solution is decolorised by 
sulphurous acid, sulphuretted hydrogen, or by mercury. The tri-iodide, 
by boiling with a large quantity of water, gradually loses the 2 atoms 


* J. pr. Chem. [2], iii, 145—176. 
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iodine, and is reduced to the state of hydriodate of methylquinine. It 
does not appear to be decomposed by boiling with strong ammonia 
solution, or by cold solution of sodium hydrate; it is, however, easily 
and completely decomposed by solution of silver nitrate. 

The method of preparation adopted for the above compound is that 
employed, with scarcely an exception, in the formation of tri-iodides of 
numerous other bases. Their properties, including angular measure- 
ments, are given in great detail; but what has been said of the methyl- 
quinine derivative may be taken as a type of the whole. 

Of the quinine-bases, the following iodides have been obtained :— 


Tri-iodide of Ethylquinine .... CH.N,0..C.H;.Is 
Cinchonine........ C.,H.,N.0.H.I,; + H,0O. 
Methylcinchonine.. C»H»N20.CH;.1; 
Ethyleinchonine .. Cy»H»N20.C,H;.1;. 
Methylquinidine .. CyH.N.0..CH;3.I;. 
Methylcinchonidine No analytical numbers given. 


” 


In connection with the tri-iodide of cinchonine, C.,H.,N,0.H.1I; + 
H,0, an interesting experiment was made, which shows that 2 atoms of 
the iodine are held very loosely. An alcoholic solution of the tri-iodide 
was decolorised by a standard solution of sodium hyposulphite. For 
complete decolorisation, sodium hyposulphite was consumed equivalent 
to 36°0 per cent. I; calculated percentage for 2 at. I = 35°88. 

Periodides of the Strychnine Bases.—The method of preparation, and 
description of these compounds, have been already given by Jorgensen. 
The tri-iodides of simple or substituted strychnine or brucine, seem to 
have great similarity to the corresponding quinine derivatives. They 
are dark-coloured, well crystallised bodies; their alcoholic solution is 
decolorised by reducing agents. On heating them with a large quan- 
tity of water, 2 at. I are given off, and the hydriodate of the base is 
produced. The following have been obtained :— 


Tri-iodide of Strychnine .......... C.,H..N,0.. Hs. 
= Methylstrychnine ...... C.,H2.N,0..CH3. Is. 
= Bromethylene-strychnine C.,H..N.O,..C,H,Br.]s. 
i Amylstrychnine ...... C©.,H22N202.C5Hi:. 15. 
" BOD ke Gétaccesesive C.3HN20,.HI3. 
js Methylbrucine ........ C23HoN.0,.CH3.13. 
- Ethylbrucine .......... C.3H25N20,.C.H;. Is. 
“a Amylbrucine . ........ C23H2gN2Oy.C5H,. Ls. 
- Allylbrucine .......... C23H 2g N2O,.C3H;. Is. 


A class of pentiodides has also been obtained, containing the follow- 
ing members :— 
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) 


400 ABSTRACTS OF CHEMICAL PAPERS. 


Pentiodide of Methylbrucine .. C23H2,N.0,.CH3.Is. 
Ethylbrucine ooee C23H2N20,.C2H;. Is. 
” Allylbrucine eocve C23HesN20,4.C3Hs.1; + H.O. 


The mode of preparing these compounds is not given in the present 
paper ; they form crystals having an almost metallic lustre, and behave 
towards reagents very much like the tri-iodides. 

It is remarked of the pentiodide of ethylbrucine that, in crystal- 
lising it from hot alcohol, a small quantity of iodine is lost by each 
crystallisation, After 8—10 crystallisations, the tri-iodide comes down 
with the pentiodide. Crystallisation of the pentiodide from a strong 
solution of iodine causes it to take up an excess of iodine. By adding 
potassium iodide to a solution of brucine in hydrochloric acid, and 
leaving the mixture to slow oxidation, reddish-yellow needles were 
obtained, having the composition of a di-iodide of brucine, C.;3H2,N.0,HI2. 
This compound is probably a double salt of hydriodate and tri-iodide of 
brucine. At least, on cooling an alcoholic solution of this compound, 
crystals of the tri-iodide were deposited, and the filtrate from these 
crystals contains hydriodate of brucine. 

A substance having the composition of a hexiodide of amylbrucine, 
C23H2¢N20,.CsHu.Ig, was obtained by adding to an alcoholic solution of 
the tri-iodide the calculated quantity of iodine. It appears in the form 
of bluish-green needles. The hexiodide is difficultly soluble, even in 
boiling alcohol; from this solution the tri-iodide separates out on 
cooling. 

Igasurine.—J6rgensen, in the hope of settling the question whether 
this alkaloid exists or not, endeavoured to prepare a periodide from it. 
A preparation by Menier, called igasurine, was dissolved in dilute 
hydrochloric acid, and fractionally precipitated by a solution of iodine 
in potassium iodide. The two precipitates thus obtained were washed 
with cold water and crystallised from alcohol. In both cases violet- 
brown crystals were obtained, which had the optical properties and 
erystalline form of tri-iodide of brucine. (I) contained 49-1 per cent. 
I; (IL) 49-05 per cent. I; tri-iodide of brucine contains 49°10 per 


cent. I, 


9 


W. Hz. D.. 


On the Synthesis of Conine. By Huco Scuirr.* 


Tue author’s researches on the formation of oxyaldine by the action of 
ammonia on aldehyde,f and the products of its decomposition, led him 
to the conclusion that conine and chinoline (probably also nicotine 
and piperidine) belong to the same class of substances: an inference 


* Ann. Chem. Pharm., clvii, 352—362. 
t+ Ibid., Suppl., vi, 1. 
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strengthened, in the case of conine, by the existence of butyric acid 
among the oxidation-products of this base. 

In order to test this conclusion, normal butyric aldehyde obtained 
by heating calcium butyrate with calcium formate was converted into 
more condensed products by heating to 70°—90° with concentrated 
hydrochloric acid solution in sealed tubes; and a fraction of the pro- 
duct passing over below 250° was heated with alcoholic solution of 
ammonia to 100°, and for a shorter time to 140°—150°. The thick oil 
so obtained smelt somewhat like conine, but consisted chiefly of resinous 
substances, affording no satisfactory results. 

Butyric aldehyde was then treated for two months with alcoholic 
solution of ammonia at about 30°, and for one day at 100°. Experi- 
ments proved that the product might be at once gently heated on the 
water-bath, neutralized with hydrochloric acid, and fractionally pre- 
cipitated with platinic chloride. In this manner, a yellow flocculent 
precipitate answering to 2C,,H2,.NO.H,PtCl, forming the greater part 
of the product of the reaction, was obtained. The base contained 
in this salt corresponds to a condensation of 4 molecules of butyric 
aldehyde— 


C,,H2NO = 4C,H,O + NH; > 3H.0. 
Tetrabutyraldine. 


Neither the base nor its hydrochloride is crystallisable. The mother- 
liquor from this compound gave by further treatment a yellow crystal- 
line powder 2C,H,,NO.H,PtCk, the base of which represents the con- 
densation of two molecules of butyric aldehyde— 


C,H,,NO — 2C,H,O + NH; sans H.0. 
Dibutyraldine. 


This substance exists in a small proportion only in the erude pro- 
duct. 

The dibutyraldine platinochloride was then decomposed by sul- 
phydric acid and treated with concentrated solution of potash. On 
distilling the free base with quartz-sand in an oil-bath, water, ammonia, 
and oily products passed over. The distillate was freed from ammonia 
by gentle heating, neutralised with hydrochloric acid to separate tarry 
substances, concentrated, and precipitated with platinic chloride. By 
recrystallisation from alcohol the precipitate was obtained as an 
orange-coloured crystalline powder, consisting of conine platinochloride 
2(C,Hi;N).H2PtCl,. The mother-liquor gave an obscurely crystalline 
substance yielding only 20 per cent. platinum, probably a more highly 
condensed base produced by decomposition of the dibutyraldine. 

The free conine base was separated from the platinum salt by potash 
and ether, and presented itself of an amber colour, becoming quickly 


ee 
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darker coloured and less fluid in the air. In its chemical reactions it 
closely resembled natural conine, with the following differences: A 
minute quantity of the base gave with auric chloride a yellow preci- 
pitate which turned violet much more slowly than the analogous pre- 
cipitate obtained with the natural base. This is a novel reaction of 
conine, and does not ensue with chinoline, amylamine, or trimethylamine. 
Artificial conine gives with concentrated hydrochloric acid a greenish- 
blue colour; the natural base gives a pure indigo-blue. The natural 
base precipitates argentic hydrate immediately at the ordinary tem- 
perature, the artificial requires more time and gentle warmth 
(about 40°). The platinochloride of the artificial is less soluble in 
water than that of the natural base. The physiological properties of 
the artificial base coincide with those of natural conine. 

The author intends to examine the products to be obtained by means 
of the aldehyde derived from fermentation butyl alcohol, and also to 
see whether dibutyraldine is identical or isomeric with Wertheim’s 
conydrine. 

The combination, under the influence of ammonia, of several aldehyde 
residues may occur in two essentially different ways, accordingly as 
the nitrogen or the carbon forms the uniting link in the chain; and the 
author has shown that aldehydes easily act upon primary and secondary 
amines, substituting aldehyde-residues for typical hydrogen (in union 
with nitrogen), water being eliminated. The recently-discovered con- 
stitution of crotonic aldehyde permits the constitution of oxytrialdine 
(loc. cit. p. 5) to be exhibited by the formula— 


sea 
1. CHs—CH\ n—cH—CH—CH—CH,. 
whence it would be isomeric with the product of the action of acetic 


aldehyde on aldehyde ammonia, and with the ammonia derivative of a 
thrice-condensed acetic aldehyde. 


Il. CH—CH, Ill. CH,—CH 
|| OH | | 
BO o_o, _— - 

CH—CHY 
NEL. 


The removal of water from oxyaldine (loc. cit. p. 20) gives rise to 
bases belonging to the pyridine series in which Anderson and Baeyer’s 
researches indicate the existence of isomerides. The three formule 
above given lead to four isomerides, C°H°N ; the platinochloride of one 
of these was described by the author (Joc. cit. p. 22). Similarly two 
formule arise for oxytetraldine (loc. cit. p. 10). 
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N bai at 
cn-cr-cH—cn,  CH-CH=CH—cHC 
As Baeyer and Ador’s colidine (Ann. Ch. Pharm. clv, 294) contains 


no typical amidic hydrogen, it is probably derived from formula I, 
Mg being— 


OH 
NH:2. 


/ CH—C—CH—CH; 
N< cH—CH—CH—CH;. 


So also from tribromallyl— 
CH; CH.Br 
CHBr or CH; 
CHBr, CHBr, 


arise the formule for dibromdiallylamine and picoline, 


CH,—CH—CHBr~ CH,—C—CH \ 
CH,—CH—CHBr PN CH,—CH—cH/7 


the latter being also derivable from acrolein-ammonia, 


eS a, SS 


OH 
| cH.—cH—cH < 
N 
CH, CH—CHZ 
and closely related to Kérner’s formula for pyridine. 


/CH—CH 
CH< ca—cH/y 
Finally, the two butyroxyaldines— 
CH;—CH,—CH,—CH Cc II ‘ahtiadinmanieie 

N ‘ 


| OH 
CH,—CH,—CH,—CH” CH—CH;—CH;—CH€ a 


give three isomeric conines, - 


,, CH;—CH,—CH=CH\, y 
‘ CH,—CH.—CH,—CH/ 


CH—CH,.—CH.—CH, CH—C H.—C H.—CH,; 
. Il. || IIL. || 
CH—CH,—CH—CH—NH;. CH—CH,—CH.—CH—NH, 


I. 


III. being the formula of natural conine which contains one replace- 
able hydrogen-atom, and in which Wertheim has proved the bivalence 
of the group C*H™ (conylene). 
Other isomerides of butyryl-conine may perhaps be made from 
isobutyric aldehyde or a mixture of this with normal butyric aldehyde. 
A great number of other isomerides may perhaps arise from the 
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combination, under the influence of ammonia, of the residues of acetic 
or propionic aldehydes with those of normal or abnormal caproic and 


valeric aldehydes. 
F, H. H. 


On the action of Hydrobromic Acid on Codeine. By C.R. A. WriGut.* 


MATruHiEssEN showedt that when codeine is heated with a large excess 
of strong hydrochloric acid, the following reactions successively take 
place :— 


Codeine. Chlorocodide. 
C,,;H.,NO; + HCl = H,O + CysH2oCIN Oz. 
Chlorocodide. Apomorphine. 


C,sH»CIN O2 — CH,Cl + C,,H,,NOz. 


When codeine is gently heated with hydrobromic acid, the first stage 
of the reaction appears to be similar to that of hydrochloric acid, 
yielding bromocodide, C,sH2BrNO., analogous to chlorocodide; but 
this base appears to be further acted on with great ease, giving rise to 
two others, viz., deoxycodeine, C,;sH2,:NO,, soluble in ether, and bromo- 
tetracodeine, C;,Hs;BrN,O, insoluble in ether. These reactions may 
be represented as follows :— 


C,sH»BrNO, + 4C,;,sH.zNO; = C;.HaNO, + C»HsBrN,On. 


Bromocodide. Codeine. Deoxycodeine. Bromotetracodeine. 


Bromocodide is not easily obtained pure on account of the facility 
with which it is altered ; but by digesting 1 part of codeine at 100° for 
an hour or two with 3 parts of acid solution (containing 48 p.c. HBr) ; 
precipitating with excess of sodium carbonate; filtering to remove 
excess of codeine, which remains dissolved ; exhausting the precipitate 
with ether; and agitating the ethereal solution with hydrobromic acid, 
crude hydrobromide of bromocodide is obtained ; and by repeating the 
process and precipitating fractionally to remove colouring matters, the 
purified hydrobromide is obtained, yielding by analysis numbers agree- 
ing nearly with the formula (,sH»BrNO,.HBr. 

Crude bromocodide hydrobromide, obtained by digesting codeine for 
five or six hours with from three to five times its weight of acid con- 
taining 48 per cent. HBr, deposits, on standing for some days, crystals 
not readily soluble in cold water; these recrystallised several times 
from boiling water, produce minute snow-white crystals which slightly 
darken in colour on drying over oil of vitriol, and on analysis give 


* Proc. Roy. Soc., xix, 371. 
t Ibid., xvii, 460; xviii, 83. 
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numbers agreeing with the formula of deoxycodeine hydrobromide, 
C,,H2,NO..HBr. 

Bromotetracodeine is conveniently obtained as hydrobromide by 
treating codeine with three times its weight of hydrobromic acid con- 
taining 48 p. c. HBr for two hours on the water-bath, precipitating the 
product (diluted with water) with excess of sodium carbonate, ex- 
hausting the well-drained precipitate with ether, dissolving the residue 
in the smallest possible quantity of weak hydrobromic acid, and frac- 
tionally precipitating by cautious addition of stronger acid. The 
second precipitate is dissolved in water, in which it is readily soluble, 
and a few drops of solution of sodium carbonate are added. The filtrate 
from this yields, with strong hydrobromic acid, nearly white flakes, which 
are wholly devoid of crystalline character under the microscope. These 
remain solid at 100°, if previously completely dried over oil of vitriol, 
but, if warmed while moist, become a more or less coloured tar. Dried 
at 100°, they give numbers agreeing with the formula, C;,.Hs;BrN,O,. 
4HBr. 

Sodium carbonate throws down from the hydrobromide a nearly 
white precipitate, which rapidly darkens, and finally becomes deep green 
or nearly black, owing to rapid absorption of oxygen; an analysis of the 
altered product gave the formula for bromotetracodeine plus 9 atoms 
of oxygen; the salts, however, when dry, may be kept without altera- 
tion, and only slowly darken by exposure to air when moist. 

The qualitative reactions of bromotetracodeine appear to be identical 
with those of bromo- and chlorocodide. The base itself, when freshly 
precipitated, is slowly soluble in water, being thrown down again by 
the addition of strong brine; in ether and benzol it is almost insoluble, 
and in alcohol but sparingly soluble. 

When crude bromotetracodeine is dissolved in weak hydrochloric 
acid, and precipitated twice or thrice by excess of stronger acid, nearly 
white flakes are ultimately obtained, which, dried over oil of vitriol and 
finally at 100°, have the composition of the hydrochloride of chlorote- 
tracodeine, C;,H3CINyOy2.4H Cl. 

Chlorotetracodeine, in all its physical and chemical properties, closely 
resembles bromotetracodeine; their qualitative reactions are identical, 
they have an intensely bitter taste, and apparently but slight physio- 


logical action, at any rate in small doses. 
J. B. 


On Hyoscyamine. By Ernst Tuorey.* 


AFTER a careful examination of the methods already published for the 
extraction of hyoscyamine, the author gives the preference to the 


* Zeitschr. f. Chem. [2], vii, 58, from Pharm. J. fiir Russland, 1869, p. 265. 
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following:—The crushed henbane seeds are digested two or three 
times with petroleum oil at 30°—40°; the resulting greyish-white 
powder is digested for 48 hours at 30° with 85 per cent. alcohol, to 
which a few drops of hydrochloric acid have been added ; the alcoholic 
solution is pressed out, and the greater portion of the alcohol distilled off. 
Water is now added to complete the separation of the resin, and the 
solution concentrated by evaporation, first on a water-bath, and finally 
in vacuo. The small quantity of acid liquid thus obtained is agitated 
with chloroform to remove traces of resin, separated from it, and then 
rendered alkaline by potash. The alkaloid is now taken up by agi- 
tating the solution with successive quantities of chloroform, washing 
the chloroform solution with pure water, and finally extracting it with 
very dilute acid, when it is obtained by evaporation and washing with 
absolute alcohol as a yellowish-white salt. 

The sulphate crystallises in long glistening needles. The pure hydro- 
chloride is a white mass, with bitter taste, and alkaline reaction. It 
crystallises from chloroform in rhombic tables, and from benzol in fine 
needles. It is soluble in warm water, dilute alcohol, ether, chloroform, 
benzol, amyl alcohol, and dilute acids, slightly soluble in water at the 
ordinary temperature, and in absolute alcohol. Its solutions in hydro- 
chloric, sulphuric, nitric, phosphoric, and acetic acids yield crystalline 
compounds. 

Solutions of hyoscyamine give with potassium-bismuth iodide a red 
amorphous precipitate; with sodium phosphomolybdate, yellow, be- 
coming blue on standing; with gold chloride, yellow crystalline; with 
aqueous solution of iodine, dark orange red; with tannin, an amorphous 
yellowish-grey precipitate. Picric acid precipitates hyoscyamine yellow. 
Caustic potash and its carbonate, as well as ammonia, precipitate it 
incompletely, especially the latter. All parts of the plant contain the 
alkaloid, the dried leaves the most, then the fruit; the root and the 
stems least. The author says that, besides ‘‘ hyoscyamine and nitre,” 


the plant also contains a resin and an acid. 
C. E. G. 


On Hofmamn’s Tyrosine Reaction, and on the Compounds of Tyrosine and 
Merewry. By M. von. VintscuGau.* 


Tue author has observed that, when dilute mercury nitrate is added to 
a very dilute boiling solution of tyrosine until a precipitate begins to be 
formed, and the solution is set aside to cool, four-sided microscopic 
prisms or needles are deposited, which are but little soluble in water. 
Dried at 100°, they have the composition C,H,,NO;.2HgO + 2H,0. 
If a solution of mercury nitrate be added to the boiling tyrosine solution 


* Zeitschr. f, Chem [2], vii, 62, from Wien. Akad. Ber., lx, 276. 
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as long as a precipitate is produced, a yellow amorphous substance, 
C,H,,NO;.3HgO +2H,0, is obtained. C. E. G. 


The Acetyl Derivatives of Ammonia. By H. Wicne.Haus.* 


TRIACETAMIDE can be prepared by heating together acetonitrile and 
acetic anhydride ; but the yield is small, even when the mixture is 
exposed for several hours to a temperature of 200°. When the excess 
of acetic anhydride has been removed by distillation, the residue is 
purified by crystallisation from dry ether. 

The appearance and properties of the small white flexible needles 
thus obtained, were so similar to those of diacetamide, and moreover the 
melting points of the two were so close to one another, that it was neces- 
sary to confirm the formula (C,H;0);N by analysis. The compound, 
when pure, melts at 78° to 79°, and again solidifies at a somewhat lower 
temperature. Diacetamide melts at 74° to 75°, and acetamide, as is well 
known, at 78°; the melting points of all three are therefore very near 
one another. They are also likely to be mistaken in other respects, as 
diacetamide, like acetamid, when treated with silver oxide in the 
cold, dissolves, with formation of a peculiar salt, whereas triacetamide 
at first forms no such compound. Yet when gently warmed, all three 
form acetates. Acetamide, however, retains its well-known odour when 
dissolved ; diacetamide under the same circumstances gives an acid 
reaction, and triacetamide is neutral. Diacetamide, when treated with 
phosphoric anhydride, yields acetonitrile and acetic acid or its 


anhydride. C. E. G. 


On the direct Substitution of the Alcohol-radicals for the Hydrogen in 
Phosphoretted Hydrogen. By A. W. Hormany.t 


Iop1pE of phosphonium was placed in a tube with an inner open tube 
containing ethylic iodide and water; after sealing up, it was exposed 
to a temperature of 160°—180° for 10 hours. On opening, large 
quantities of phosphoretted hydrogen and hydriodic acid were evolved, 
and the tube was found to contain small quantities of phosphorus 
bases. Iodide of phosphonium was then heated with absolute alcohol 
to the same temperature, and on cooling, the tube was found to contain 
a beautiful snow-white crystalline mass, from which were obtained almost 
equal parts of triethylphosphine and tetrethylphosphonium iodide; the 
reactions proceed according to the following equations :— 
H;P.HI + 3(C.H;.HO) = (C.H;);P.HI + 3H,0. 
H;P.HI + 4(C.H;.HO) = (C.H;),P.I + 4H,0. 
* Zeitschr. f. Chem. [2], vii, 45, from Deut. Chem. Ges. Ber., iii, 847. 
+ Deut. Chem. Ges. Ber., iv, 205. 
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The reactions really take place in two stages, for ethylic iodide and 
phosphoretted hydrogen are first formed; this was proved by exposing 
a tube for only four hours to 180°. On opening, streams of gas were 
evolved, and ethylic iodide was found in the tube. Iodide of phos- 
phonium and methylic alcohol react on each other in a perfectly 
similar manner, producing trimethylphosphonium iodide and tetra- 
methylphosphonium iodide. 

The perfect analogy of these to the ammonia reactions makes it 
possible, that mono- and di-ethylated phosphoretted hydrogen may be 
obtained, under fit conditions, by this method. 

This reaction, too, will enable us to obtain the phosphorus bases with 
the whole series of alcohols, and in fact to form all the bodies cor- 
responding to the compound ammonias. Experiments are already 
being tried on various bodies. 

A. P. 


On a New Constituent of White Mustard Seed. By H. WI.LL.* 


Wuire mustard seed contains a glucoside, sinalbin, which is soluble in 
alcohol, and like potassium myronate decomposes in contact with 
aqueous extract of mustard :— 


CxoHuN28.01, = CsH;NSO + CyHisNSO, + C.H,20,, 
Sinalbin. Acrinyl Sinapirine Sugar. 
Sulphocyanate. sulphate. 
an albuminous substance being likewise formed. Acrinyl sulpho- 
cyanate resembles oil of mustard, is soluble in ether, very pungent, 
insoluble in water, but not volatile; after warming with an alkali and 
neutralisation with an acid, it gives a red colour with ferric chloride. 

Sinapirin sulphate is insoluble in ether. 

Sinalbin gives a white precipitate with silver nitrate, from which 
sulphydric acid removes the silver, leaving acrinyl cyanate, CsH;NO, 
fusible at 69°, easily soluble in water, alcohol, and ether. When boiled 
with potash, it gives ammonia and the potassium salt of an acid, CsH;O;, 
fusible at 136°, but apparently different. from the known acid of this 
composition. 

The author does not describe the relations borne by these compounds 
to those constituents of mustard which are already known. 


F. H. H. 
* Zeitschr. f. Chem. [2], vii, 89, from Wien. Akad. Ber., lxi, 178. 
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A neutral, crystallisable Principle in Black Snake-root (Cimicifuga 
racemosa). By T. Evupwoop Conarp.* 


THE active principle of Cimicifuga racemosa appears to be a neutral, 
crystallisable body. The fresh root bruised and treated with alcohol 
produces a tincture, which, after the separation of the resin, tannin, &c., 
by acetate of lead, leaves, on spontaneous evaporation, a powder which 
may be purified from fatty matter by benzol. The powder freed 
from the odour of benzene, washed with water, dried, dissolved in 
alcohol, mixed with pure alumina, and evaporated spontaneously, yields 
a light dry mass. This mass exhausted with hot alcohol affords a 
solution, which, on evaporation, leaves a crystalline substance having a 
light yellow colour, and presenting under the microscope an appearance 
similar to that of rock-candy. The crystals are slightly soluble in 
ether, more so in alcohol and chloroform, but quite insoluble in benzene, 
turpentine, and bisulphide of carbon. This substance does not possess 
the character either of an acid or an alkaloid. It has little taste, on 
account of its extreme insolubility in the liquids of the mouth, but its 
solution in alcohol has the intensely acrid and sharp taste that 


characterizes recent cimicifuga. 
J. B. 


Some New Derivatives of Albumin. By O. LoEw.t 


Arrer some preliminary remarks on our want of knowledge of the 
nearer derivatives of albumin, this paper describes some new bodies 
obtained from that substance. 

By treating dried albumin with a mixture of concentrated nitric 
and sulphuric acids in the cold, and throwing the mixture, after stand- 
ing for several hours, into cold water, a precipitate is thrown down, 
which, when dried, forms three-fourths of the albumin originally taken. 
It is a bitter, yellow powder, insoluble in water, alcohol, and dilute 
acids; soluble in dilute alkalies, forming a red solution, from which it 
may be reprecipitated unchanged. Assuming the formula of albumin 
to be CyHisNisSOx, the new substance is hexanitroalbuminsulpho- 
acid, Cr2Hin(NO:2)6(SO,0H)NiSOw. 

In order to determine whether this body is a true nitrous product, 
viz., one which, by the action of reducing agents, exchanges NO, for 
NH,, or, on the other hand, belongs to that group of nitro-bodies 
which under like influences reproduce, like nitroglycerin and nitro- 
cellulose, the original substance,—in which, consequently, the hydrogen 
of the hydroxyl atoms is replaced by (NO,), the latter supposition, on 


‘ * Pharm. J. Trans. [2], i, 866, from the American Journal of Pharmacy. 
+ Journ. f. prakt. Chem. 1870, 180. 
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account of the large number of hydroxy] molecules in albumin being as 
probable as the former: the hexnitroalbumino-sulphonic-acid was sub- 
mitted to the action of ammonium sulphide in the first case, according 
to the author’s view, a body of feebly basic properties would be pro- 
duced ; in the second, an albumino-sulphonic-acid would result. On 
performing the experiment the amidogen-groups replaced those of NO,, 
but the new body had no basic, but rather feebly acid properties. 
Hexamido-albuminsulphonic acid, CxHin(NH2)6(SO.0H)NisSOxm, is a 
brownish-yellow powder, of faint taste, soluble in dilute alkalies. 
Concentrated alkalies decompose it, especially on warming, with 
strong evolution of ammonia. It swells up before dissolving in 
ammonia. Nitric acid exercises a powerful action, and dissolves it 
with evolution of red fumes. It is insoluble in dilute acids, but when 
freshly precipitated, is readily soluble in concentrated acids. With 
Millon’s test, it does not react like the albuminates. 

It is known that albumin swells up when placed in concentrated 
sulphuric acid, and then combines with the acid; but the nature of 
the compound formed has been hitherto unknown. Loew finds that 
albumino-sulphonic-acid, C7,Hi;(SO,0H)NisSOx, is formed. He de- 
scribes it as a white powder, destitute of taste or odour, insoluble in 


dilute acids, soluble in dilute alkalies. 
T. 6. 


Some Hauperiments with the so-called Peptones. By E. Brucke.* 


Tue author gives the name of “ peptone,” as usual, to albumin 
which has been so far digested that it no longer gives a precipi- 
tate with potassium ferrocyanide, but is still precipitated by tannin. 
He finds that it is also precipitated by metatungstic acid, phospho- 
molybdic acid, and potassio-mercuric iodide. The author par- 
ticularises two peptones—l. One soluble in alcohol and water, which 
he names alkophyr; 2. Another easily soluble in water but insoluble 
in alcohol, which he calls hydrophyr. They are both very similar 
to albumin, and have the same reactions, with the exception of the 
precipitation by potassium ferrocyanide, and the red coloration with 
sulphuric acid and sugar; on the other hand, they give a purple 
colour with cupric oxide and potash. 3. There is sometimes a third 
substance associated with the peptones, which gives the above-men- 
tioned red coloration. The author obtained this substance by the 
artificial digestion of blood-fibrin, neutralization, evaporation, and 
extraction with alcohol, which dissolves this compound and leaves the 
hydrophyr undissolved. Neither Mulder nor Lehmann found any- 
thing insoluble in alcohol. The author believes that in their experi- 


* Zeitschr. f. Chem. [2], vii, 61, from Wien. Acad. Ber., lxi, 250. 
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ments the digestion was carried much further, as he finds that there is 
always a portion insoluble in 96 per cent. alcohol, which at the com- 
mencement of the digestion is hydrophyr, but later, another compound 
which does not yield a purple colour with copper oxide and potash. 
In some albumin which had been submitted to artificial digestion for 
three months, there was no residue of hydrophyr insoluble in alcohol, 


but the solution contained alkophyr. Precipitated hydrophyr can be . 


partially dissolved by treating it with acetic acid and alcohol. The 
author found that neither alkophyr nor hydrophyr was contained in 
albumin or in the gastric juice employed. In conclusion, the author 
states that the reaction with copper oxide and potash is a very delicate 
test for albuminous substances and peptones. A very small quantity of 
the cupric ammonia or potash solution, together with a little copper 
sulphate, is added to the albuminous or peptone substance, when the 
excess of copper oxide above that required for the production of the 
purple red compound falls to the bottom. The purple coloration is 
occasioned by the absorption of the green portion of the spectrum. 
C. EB. G. 


Physiological Chemistry. 


Effects of Change of Climate on the Human Economy. By 
ALEXANDER Rarrray.* 


Dr. Rarrray contributes the results of several years’ observations and 
experiments on the influence of tropical climates and other agencies, 
as diet, &c., on the human economy. The paper will hardly bear 
abstraction, as it consists for the most part of an elaborate series of 
tables with comments thereon. 

With regard to the influence of tropical climates on the skin and 
kidneys, the tables show that the secretion of the functionally excited 
skin is greatly increased, while that of the kidneys and lungs is di- 
minished. If, however, the drink be ample, and increased or 
diminished according to the temperature, the quantity of urine remains 
pretty uniform. It is not so much the nephritic as the cutaneous 
secretion which alters with variations in the amount of drink in the 
tropics, and in temperate climates the reverse. 

Experiments as to the influence of tropical climates and diet on the 
body generally were made on the crew of H.M.S. ‘ Salamander,” 
numbering 209, of whom 91°86 per cent. were under 35, which may be 


* Proceedings of the Royal Society, February 16th, 1871 (concluded from Proc. 
Roy. Soc., June 16th, 1870, p. 529). 
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considered the prime of life among seamen; while the whole were 
healthy. 

The general result of Dr. Rattray’s experiments is to show that a 
tropical climate causes loss of weight and general depression of both 
bodily and mental energy. When to this, other injurious influences are 
added, such as a diet of salt meat and hard work, there is noticed a 
progressive increase in the percentage of those who lose weight, ac- 
cording to the variety and intensity of the adverse agencies. 

Taking as a standard of comparison life under the healthiest con- 
ditions, it is found that the percentage of those who lose weight is 9°5. 
A diet of salt meat increases this percentage to 19°69. Under a 
tropical climate it rises to 64°71. Under tropical climate (dry season) 
and a diet of salt meat combined, it rises to 65°22 per cent. In the 
rainy season the percentage is 76°34. When, in addition to this, hard 
subsolar work is undergone, it mounts up to 91°26 per cent. 

The average gain and loss columns show a similar, though less 
regular, increase and decrease. Tropical climate is by far the most 
injurious influence, and its effects are materially aggravated by other 
adverse agencies. These facts apply both to junior and senior ages, 
though occasionally more apparent in the latter. 

A change of climate is quickly followed by opposite results. Dr. 
Rattray considers that the general loss of flesh which results from 
the salt-meat dietary of long voyages, and is seen to be greatly 
intensified in and by tropical climate, is really the essence and primary 
stage of scurvy; while the intensity, obstinacy, and sometimes the 
origin of many other local and general diseases frequent among seamen, 
have doubtless an equally close alliance. 

Several important hygienic and therapeutic suggestions are indi- 


cated. 
. T. L. B. 


On the Effect of Diet and Exercise on the Elimination of Nitrogen. 
By E. A. ParKes.* 


Dr. Parkes gives the results of three sets of experiments made on a 
remarkably healthy, powerful, and temperate young soldier. In the first 
set the man was fed on ordinary diet, whose amount and nitrogen-con- 
tent was kept as nearly as possible constant. The periods of two hours 
each selected for rest and exercise were 12 or 14 hours after taking 
food, when the diet would have little influence on the urine excreted. 
Dr. Parkes formerly found that the outflow of nitrogen was slightly 
lessened during work, and slightly increased after it, while Karl Voit 
asserts that it is unaffected by exercise. The present experiments show 


* Proceedings of the Royal Society, 1871, p. 349. 
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that exercise to the amount of 100-foot tons in two hours produces no 
marked change in the outflow of nitrogen by the urine. This result 
confirms Voit’s assertion, but does not contradict Dr. Parkes’ former 
experiments, as the amount of exercise in the present ones was much 
smaller. 

The mean daily excretion of nitrogen by the feces was 1°807 grm., 
with ordinary exercise, and 1°766 grm. when additional exercise was 
taken. 

There was a slight decrease in the urinary water in the two hours 


_ of rest following two hours-of exercise. Mental activity produced an 


increase in the water. After two hours of exercise, the pulse was 
16 beats quicker than at a corresponding hour, when no exercise was 
taken, but it afterwards became slower, so that the mean pulse rate 
during the day was the same, whether the exercise were tuken or not. 
This shows that the heart compensates itself for increased exertion 
by subsequent rest. Exercise made little difference in the tempera- 
ture of the axilla and rectum. 

In the second series, prepared food was given, so as to keep the 
amount of nitrogen introduced perfectly constant. It soon produced 
indigestion, the man lost weight, and the experiment was discontinued. 
Although the ingress was constant, the amount excreted varied much 
from day to day, but in five days was nearly equal to that ingested. 

The third series was made with non-nitrogenous food, and was divided 
into two sets. The first set was made when the man had been well fed 
with nitrogen; the second when his body had become poor in it, from 
the use of concentrated food. 

In the second set he did an extremely hard day’s work on the fourth 
day, and on the fifth was quite well, and did not feel weakened from 
having been for five days on starch and butter. 

Both sets show distinctly an increased elimination of nitrogen in the 
period of rest after severe exercise, confirming Dr. Parkes’ former results, 
and supporting the statement of Liebig on this point, in opposition to 
that of Voit. Whether it was diminished during exercise or not was not 
clearly shown by the experiments. The non-nitrogenous diet for five 
days neither raised nor lowered the temperature in the rectum; it did 
not apparently affect his health, nor did it alter the frequency of the 
pulse, but the heart’s action became weak, and the pulse soft. The 
experiments prove that force necessary for great muscular work can be 
obtained by the muscle from fat and starch, though changes in the 
nitrogenous constituents of the muscles also go on, which have as one 
effect an increased elimination of nitrogen after the cessation of the 


work. 
7 ee 
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Experiments on the Influence of Food on the Production of Milk in the 
Cow. By Gustav Kiun.* 


SeEveERAL series of experiments made at Méckern, in the year 1869, had 
led to the result that very considerable changes in the composition of 
the food might be made without inducing corresponding variations in 
the relative proportion of the constituents of the milk of the cow, the 
only variation being in the amount of concentration of the milk. The 
experiments of E. Wolff and Kreuzhage had led them to similar 
conclusions, though they seem at variance with experiments of a similar 
aature on other animals. To test these conflicting results, a series of 
experiments were made by the author in conjunction with Dr. A. Haase 
and Dr. H. Baesecke. Four cows were taken and fed, from January, 
1870, onwards on a diet of moderate amount, not sufficient for the 
highest yield of milk. The food consisted of hay, barley-straw, and 
turnips. 

At a subsequent date, the albuminous elements of the food were 
increased by the addition of bruised beans, which did not appreciably 
affect the non-nitrogenous elements of the food. 

_ The increase of albuminoids from about 0°9 kilogrammes in the first 
period to a maximum of 1°64 kilogrammes, was gradual in the case of 
cows I and IV, but sudden in the cows of II and III. (See Tables.) 

In order to determine the influence of a partial increase of the fatty 
elements of food along with a rich albominous diet, an addition of 
0°5 kilogrammes of rape-oil was made in experiment 10 to the food of 
cow III. During the final period all the cows were fed for 7—8 weeks, 
on the same rations as at first, any slight difference that might exist 
being dependent on the degree of dryness of the food. The dry ingre- 
dients and fat of the mixed morning and evening milk of each cow 
were determined daily. The amount of casein, albumin, and sugar 
was determined every week, on four successive days, except the time 
between April 25 and May 8. When a change was made in the food, 
an analysis of all the milk-constituents was made in each case eight 
times, from the second to the eleventh day. 

The method and duration of the individual experiments, the food 
proportions, and the variations in body-weight are seen in Table I. 
Observations on the amount and composition of the milk during the 
period when all the ingredients were determined, are given in Tables II 
—V. Table VI gives the mean composition of the milk during the 
whole period of each experiment, with the exception of the transition 
weeks, 

The following methods of analysis were adopted :— 


* Chem. Centralbl. 1871, 102. 
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For the determination of fat, the milk was mixed with some pow- 
dered marble, and evaporated to dryness over a water-bath under 
constant stirring. The gritty residue was dried, finely powdered, 
and extracted with absolute ether in tubes of about 1 cm. wide. 
Casein and albumin were determined according to Hoppe-Seyler’s 
method. The mean of two analyses was always taken in reference to 
the above ingredients. In the determination of sugar by Fehling’s 
solution, only one analysis was made each time. 


Taste I. 
‘ mea Weight of 
The food contained daily (in kilos.).} ")0:8)° 
in kilogr. 
F; | F 2 & ep 
Animal. | -& | Date 1870. | & Sela 
S = A | $ . ; 
oy 2 . ae») 5 . | 
é | ¢|Se/2s|/ ¢] 2] & 
Se | m AS 2e 
é ple lselaiia/2|3 
Zi a A |4S)/m8] O < 4 
I. Dutch cow, | 1 — 20/2 | 10-44| 0-880 | 5-837 /0°239|2°683| 506 | 474 
calved on] 5 | 21/2—13/3 | 11°66|1-249|6-533|0°259/2-770| 474| 473 
17/12 1869 | 9 14/3—2/4 | 13°08|1-°641|7-362|0°284/2°886) 473 | 484 
12 3/4—13/5 | 10°74.| 0°902 | 5-998 | 0°245/2°768| 484 | 447 
II. Dutch cow, | 2 —20/2 | 10°44/0-880/5-837|0-239|2-683| 495 | 480 
calved on| 6 21/9—26/3 | 13°01 | 1°631 | 7°315 | 0°284/2°878| 480 | 496 
7/12 1869. | 13 27/3—13/5 | 10°71/ 0-899! 6-015 | 0-242|2°733| 496] 472 
III. Algiiuer | 3 —20/2 | 10°44/0-880/5-837|0-239|2°683| 477 | 467 
cow, calved | 7 21/2—13/3 |12-91|1-621|7-232/0°282|2°875| 467| 479 
on 19/12/69 | 10 14/3—2/4 |13-08| 1-641] 7-362 /0°784/2°886| 479 | 485 
14 3/4—13/5 | 10°74| 0°902|5-998|0°245/2°768| 485 | 485 
IV. Voigtl. 4 —20/2 | 10°44| 0-880 | 5-837 | 0-239/2-683| 473 | 471 
cow, calved | 8 21/2—13/3 |11°66|1-249|6-533|0°259/2-770| 471 | 4738 
on 19/12/69 | 11 14/3—2/4 | 13-08| 1-641 | 7-362 | 0°284|2°886| 473 | 485 
15 3/4—13/5 | 10°74) 0-902 sed lees 2°768| 485 | 472 
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Taste II.—Cow 1. 
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Tasre VI. 
Percentage composition of the milk after reduction to 12 p. c. dry contents. 
(In the middle of the whole experiment, transition weeks excluded.) 


Butter. g Butter. | 
Cow 1. 3 Aie- Sugar. | Cow 3. g |Albu Sugar. 
‘ 3. S| min. i 3. & | min. 
Exp. 1 | 3°21 | 3°17 | 2°40 | 0°31 | 5°24 | Exp. 3 | 3°23 | 3°22 | 2°57 | 0°57 | 4°54 
” 3°32 | 3°40 | 2°39 | 0°26 | 5°21 » 7 | 3°36 | 3°39 | 2°61 | 0°51 | 4°52 
» 9 | 3°40 | 3°45 | 2°49 | 0°25 | 4:97] ,, 10 | 3°31 | 3°32 | 2°66 | 0°48 | 4°41 
» 12 | 3°28 | 3°30 | 2°45 | 0°26 | 5:03 » 14 | 3°34 | 3°33 | 2°62 | 0°45 | 4°49 
Cow 2. Cow 4. 
Exp. 2 | 3°04 | 3°03 | 2°68 | 0°42 | 5°20 | Exp. 4 ; 3°21 | 3°17 | 2°59 | 0°41 | 4 
» 6 | 3:08 | 3°08 | 2°73 | 0:39 | 5°86] ,, 3°24 | 3°22 | 2°62 | 0°37 | 4 
» 13 | 3°01 | 3°01 | 2°67 | 0°37 | 4°83] ,, 11 | 3°24 | 3°24 | 2°71 | 0°38 | 4 
» 15 | 3:27 | 3°29 | 2°67 | 0:38 | 4 


The general result of these experiments is to show that an increase 
in the albumin and fatty elements of a moderate diet produces an 
increase in the milk-yield, which gradually rises (along with bodily 
condition) to a certain maximum, corresponding in each case with the 
maximum increase of the above elements. Sooner or later, however, 
the natural diminution depending on the duration of lactation occurs, 
and no increase can be produced by increasing the food. Diminution 
of the above elements of the food causes a diminution in the milk-yield. 
The addition of fat increases the ingredients of milk generally, and 
has no special influence on the amount of fat in the milk. The abso- 
lute production of the individual elements of the milk agrees generally 
with the relative production of the milk as a whole (most regularly in 
the case of sugar). The variations from this are different for the 
different ingredients. 

In the percentage numbers sugar does not appear to be affected by 
the diet. The variations in the amount of albumin are so small as not 
to be capable of determination. No influence on the amount of casein 
could be traced to the food. In one case there seemed even a diminu- 
tion after an increase of the albuminoid elements of the food. The 
influence of the food on the amount of fat is seen to be very small. 
When it appeared to be altered it was after increase of the albuminoids 
of the food. Increase of the fatty elements of the food did not 
specially affect the amount of butter.—The variations in the percentage 
amount of casein and fat are to be attributed to irregularities in the 
fat production in the gland. In connection with this, compare Experi- 


ment 5 (Cow I). 
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The farmer must therefore not hope by variations in the food to 
produce a “ butter.cow,” or a ‘‘cheese-cow.” The differences in this 
respect are differences of stock and individuals. 

The experiments are being continued. 


T. L. B. 


On the Biliary and Urinary Pigments. By Dr. Max Jarrié.* 


1. THE well known colour-reaction produced by the action of nitric 
acid on the bile, is accompanied by characteristic spectroscopic changes. 
So soon as the blue tint appears, a broad, dark absorption band is 
seen, commencing between the C and D lines, but somewhat nearer D 
than C, and reaching to about the middle of the space between D and E. 
After some time this is resolved into two indistinct bands (a and @), 
separated by a clear space near D. As the reaction proceeds, these 
bands persist till the red tint is developed, but with gradually diminish- 
ing intensity. A little later than the advent of « and £, a third band y 
makes its appearance between Fraunhofer’s } and F lines, and almost 
exactly limited by F. Generally, as « and 8 become fainter, y increases 
in intensity, and this is at its maximum towards the end of the reaction. 
The prolonged action of nitric acid, causes its disappearance. 

2. The author having failed to obtain by Stiideler’s method a 
sufficiency of material for ascertaining the accuracy of that chemist’s 
assertion, viz., that the blue pigment, giving Gmelin’s reaction, is re- 
lated to the quantity of indigo in the urine, made use of a new 
process for his investigation. An alcoholic solution of biliverdin 
or of bilirubin and ammonia, was decomposed with fuming nitric 
acid, the excess of acid being neutralized from time to time with 
ammonia, till it became blue, or till it clearly showed the bands 
a and 8. The solution was then mixed with chloroform and pre- 
cipitated by water. By this treatment all the colouring matter passed 
into the chloroform. The aqueous layer was quickly poured off, the 
chloroform solution washed repeatedly with water, filtered from the 
separated biliverdin, evaporated to dryness at the ordinary temperature, 
and the residue purified from traces of green pigment, by repeated 
solutions in chloroform. The substance thus obtained is, when freed 
from every trace of acid, not blue, but of a deep violet colour. It is 
insoluble in water, but soluble in alcohol, ether, and chloroform, form- 
ing beautiful violet solutions, which on the addition of the minutest 
trace of any acid, change to a splendid blue. If the acid be removed 
by washing, the original colour is restored; the addition of an alkali 
changes it to a brownish-violet. The acid solution exhibits the two 
spectroscopic bands « and #, as well as y more or less vlearly ; whilst 


* Arch. Pharm. [2], exlv, 148. 
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the neutral and alkaline solutions are destitute of bands. The pigment 
dissolved in cold concentrated sulphuric acid forms a dark-green solu- 
tion, which becomes turbid on the addition of water, from separation 
of green flocculi. These form with alcohol,a green solution, which 
reacts with nitric acid, and spectroscopically, like bile-pigment. When 
the flocculi are filtered off, the sulphuric acid solution is of a beautiful 
dark-brown colour in reflected, and of a violet colour in transmitted 
light; and viewed in the spectroscope has very much the appearance 
of a solution of indigo. It differs from this in the fact that when 
supersaturated with sodic carbonate, the solution turns brown, and 
undergoes no change when warmed with reducing agents; further, 
that the dried pigment yields no coloured crystalline sublimate. 

The author does not attempt to decide whether the pigment described, 
is a simple substance, or a mixture, but adds, that if the action of nitric 
be allowed to go too far, the solution (as well as that in sulphuric acid) 
is not blue but violet, and shows (not the H.SO, solution), the band y 
with great clearness. If the sulphuric acid solution be shaken with 
ether, this acquires a red colour,and the blue colour of the acid is 
restored. 

The pigment corresponding to the band y may be obtained by the 
above method, if the action of the nitric acid be carried on till a and 8 
have disappeared. It forms a brownish-red, probably impure powder, 
which is soluble in alcohol, ether, and chloroform, forming beautiful 
ruby-red solutions, which are reddish-yellow on dilution, and do not 
change colour on the addition of either an acid or an alkali. Itis only 
the acid solution that gives the spectrum previously described. 

3. By exhausting the bile of man or of the dog, or their alcoholic 
extracts, with dilute hydrochloric acid, a reddish or reddish-yellow 
filtrate is obtained, which exhibits a band coincident with y, but much 
darker, and more sharply defined. On the addition of sodic hydrate, 
the colour changes to a bright yellow, and the band coincident with y 
disappears, and is replaced by another narrower band 6, lying betwixt 
b and F, but nearer to b than F. If the solution be very faintly 
alkaline, both bands may be seen at the same time, and the addition of 
a trace of acid or of alkali determines the disappearance of the one or 
the other. If ammonia be used instead of soda, similar changes of colour 
are observed, but the band 6 is very faint. On acidulation of the 
alkaline solution, the red colour, and the spectroscopic behaviour are 
restored, and a portion of the pigment can be withdrawn from the 
solution, by means of chloroform as a red powder, soluble in water, 
alcohol, and chloroform, precipitable by plumbic acetate, and by calcic 
chloride, from its aqueous solution. These precipitates when treated 
with acids, yield the original pigment. 

The chloroform solution differs somewhat in its optical relations from 


wd 
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the watery and alcoholic solutions, in that the y band lies in it a little 
nearer b. 

4, The reactions of the pigment extracted from bile by hydrochloric 
acid show that it is probably identical with the normal colouring 
matter of urine. Urine examined by the spectroscope, without pre- 
liminary treatment, exhibits the y band, but indistinctly. Ifthe urine, 
however, be precipitated with lead acetate, and the precipitate de- 
composed by an acid, the filtrate shows this band much more clearly. | 
When it is treated with sodium hydrate, a faint 6 band comes out, and 
the chloroform solution shows the same characteristic displacement 
of its absorption-band as is described under 3. Whilst it is easy to 
confirm all the above reactions with the pale urine of healthy men, 
they are much more conspicuous with concentrated urine or with highly 
coloured red febrile urine. The spectroscopic peculiarities of the urinary 
pigment are not destroyed by bviling either with dilute mineral acids 
(nitric acid not excepted, if the action be not too prolonged), or with 
dilute alkalies. Jaffé found them unchanged in urine which had stood 
for a week, and was quite mouldy, but had not yet putrefied—a proof 
that the colouring matter of urine is not so readily decomposed as is 


commonly stated. 
T. S. 


On the Blood and Urine in Leukhemia. By Dr. ReicHarpt.* 


THIs paper contains copious references to the bibliography of the sub- 
ject, and a summary of the results obtained by previous observers. 

- Scherert found in the blood of a person suffering from leukhezemia, 
a gelatigenous substance; a body intermediate in properties between 
albumin and gelatin; hypoxanthine, previously discovered by him in 
the spleen, and by Gerhardt t in the blood of the ox; and formic, acetic, 
and lactic acids, these having been also detected by him in the spleen. 
In a similar specimen of blood he also found hypoxanthine, leucine, 
and uric, lactic, and formic acids.§ Folwarczny, || following Scherer’s 
method of analysis, detected in leukhzemic blood, only lactic and formic 
acids; but no acetic acid, gelatin, leucine, or hypoxanthine. Mosler 
and Korner extracted from leukhemic blood, albumen, gelatin, and 
hypoxanthine, together with uric, formic, and lactic acids; but they 
were unable to detect acetic acid in it. The same experimenters sub- 
jected the urine in leukhzmia to chemical examination, but were unable 


* Arch. Pharm. [2], cxlv, 142. 

t Verhandl. d. phys.-méd. Ges. zu Wiirzburg, 1852, ii, 321. 

t Ibid., 299. 

§ Ibid., 1857, vii, 125; Arch. f. path. Anat. von Virchow, xxv, No. 2. 
|| Wien. Med. Zeitschr. 1858, No. 29—33. 

§] Virchow’s Archiv. xxv, 142. 
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to detect anything abnormal in the relative proportions of the various 
urinary constituents. Finally, Mosler* made repeated analyses of the 
urine in splenic leukhzemia, and invariably detected hypoxanthine 
therein. Determinations of the other constituents, as uric acid, urea, 
&c., yielded no marked abnormal results. 

Reichardt finds that in leukhezmic urine, urea and uric acid are 
abundantly present, but nearly in their normal relative proportions, the 
amount of uric acid, as compared with urea, being slightly increased— 
a fact often noticed before. The reaction of the urine was acid, and no 
albumin was present. The particular specimen of urine experimented 
with, was repeatedly examined for hypoxanthine, upwards of 400 c.e. 
being taken for each experiment, and both Scherer’s and Koérner’s 
methods of extraction were tried, but the results were quite negative. 
A portion of the freshly drawn leukhzemic blood, after separation of 
the albumin, yielded gelatin and acetic acid, but no formic acid. The 
reactions for lactic acid were doubtful; and an albuminoid body 
described by Scherer could not be detected. From another similar 
portion of blood (about 30 grms.), 0°123 grm. of gelatin was 
extracted, and 0°055 grm. of hypoxanthine. The identity of this latter 
substance was proved by its reactions with nitric acid and potash. 
This latter sample of blood, also yielded formic, lactic, and a doubtful 
trace of acetic acid; also a body first discovered by Theile, asa product 
of the action of potash upon albumin, to which the author assigns the 
name albukalin. 

Theile, at that time Reichardt’s assistant, in trying the action of 
potash on albumin and vitellin with a view to investigate the ammo- 
nias produced, found among the products, a body soluble with difficulty 
in absolute alcohol, but readily soluble in alcohol of 90 per cent. This 
substance amounted to 12 or 15 per cent. of the vitellin taken. When 
dried, it formed a friable brown mass, which burnt with the odour of 
an albuminous body. When dried in thin layers, it exhibited under 
the microscope, regular crystals, like the well known efflorescence of 
sal ammoniac; but it was proved that no ammonia was present. 

Theile found this body to be free from sulphur, and he obtained the 
formula C,H;NO;.3H,O, which says Reichardt, approximates to that 
of glycocine, C,H,NO,; and he thinks it probable that albukalin, asa 
product of the action of potash on albumin, bears the same relation to 
this body, as glycocine to gelatigenous substances. 

Besides the crystalline form, Theile obtained the following distinctive 
reactions.—The aqueous solution has a faintly acid reaction. It yields 
with cupric sulphate, a deep emerald-green coloration, but no precipi- 
tate. With silver nitrate, it gives a white flocculent precipitate, speedily 
becoming brownish-violet; with platinic chloride, a yellow flocculent 


* Virchow’s Archiv. xxxvii, 43. 
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precipitate; and with mercuric nitrate, a very voluminous, flocculent, 
white precipitate. Sodium hydrate causes, after some time, a white 
precipitate. 

Similar reactions were obtained with the before-named substance 
obtained from the blood of a leukhzwmic person, the presence of am- 
monia being excluded. The residue from the distillation of the blood 
with sulphuric acid, when neutralized with calcic carbonate, left on 
evaporation, instead of the characteristic crystals of calcium lactate, 
cubical crystals, which, after repeated crystallisation, changed into the 
above mentioned crystals resembling sal ammoniac, and giving, as 
alseady stated, all the reactions for albukalin. 

Since albukalin forms a considerable portion of the products of the 
decomposition of albumin or vitellin by potash, it is probable that it is 
often present in the animal fluids, in the same manner as other well 
known bodies, as leucine, tyrosine, &c. This requires further investi- 
gation. T. 8. 


Urea, a normal and constant Constituent of Bile. By O. Popr.* 


Wuen bile is diluted with an equal volume of water and treated with 
lead acetate, completely saturated with lead oxide, the filtered liquid 
treated with sulphydric acid, again filtered and evaporated on the water- 
bath, and the residue exhausted with absolute alcohol, a solution is 
obtained,”"which leaves urea on evaporation. The bile of the pig seems 
to contain more urea than that of the ox. 


F. H. H. 


Sarcolactic Acid in Urine. By Tu. Simon and F. WisBet.t 


THE urine of a patient suffering from trichinosis in the Frankfort 
Hospital, when treated according to known methods, yielded a con- 
siderable quantity of sarcolactic acid as zinc-salt, recognisable by its 
external characters and its solubility in alcohol. An analysis, made 
with a small quantity of the salt, led to the following numbers :— 


Calculated. Found. 
Be seecksteesae 23°29 23°12 
2(C;H;0;) .... 63°81 65°99 
| es 12°90 10°89 


As the zinc-salt of fermentation lactic acid contains 3 mol. of water, 
the above salt is evidently sarcolactate. 
J. R. 


* Zeitschr. f. Chem, [2], vii, 88; from Ann. Ch. Pharm., clvi, 88. 
+ Deut. Chem. Ges. Ber., iv, 139. 
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Analysis of a Sub-Fossilised Human Thigh-Bone from an Ancient Grave 
at Ohlsdorf. By F. W1BEL.* 


ANALYsIs gave 12°52 per cent. of organic substance, 74°99 per cent. of 
calcium phosphate with traces of magnesium phosphate and calcium 
fluoride, 5°48 per cent. of calcium carbonate, 7°01 per cent. of salts and 
impurities, and 1°82 per cent. of nitrogen. 

The author considers that the above numbers support the view put 
forward by him some time ago as to the determination of the age of 
bones by their composition, the analysis agreeing very closely with 
that of a thigh-bone from another grave of the same period—the so- 
called ‘“ bronze age.” J. R. 


On an Enormous Proportion of Earthy Matter in a Human Lung. 
By E. von Gorvup-BEzaNneEz.t 


Or late years the attention of pathologists has been directed to the 
diseases of the respiratory organs which prevail among certain classes 
of workmen, from the inhalation of various kinds of dust while following 
their occupation. It was long a disputed question whether the particles 
of oxide of iron, silica, &c., thus inhaled merely lodged within the air 
cells of the lungs, or penetrated through their walls into the tissue 
between them; but this has at last been decided in the affirmative by 
Professor Zenker. On examining the lung of a woman who had been 
exposed to the dust of iron oxide used in preparing books for gold- 
leaf, he found the powder in the tissue between the air-cells and in 
their walls, as well as in their cavities. From 57 grms. of this lung 
Gorup-Bezanez obtained no less than ‘828 grm. of iron oxide. Sup- 
posing that it was equally distributed throughout both lungs, the 
amount contained in them could not be less than from 21 to 22 grms. 
In another lung, that of a workman exposed to the dust of a mixture 
used in preparing ultramarine, he found a considerable amount of 
silicate of alumina, quartz sand, and more oxide of iron than normal, 
227 grms. of lung yielding 3°1925 silicate of alumina, 0°3298 quartz 
sand, and 0°329 iron oxide. Supposing it to be equally distributed 
through both lungs, and estimating their weight at 1,500 grms., they 


would contain no less than 29°86 grms. of earth and mnnll. 
T. L. B. 


On the Excrement of the Common Bat.t 


Accorpina to Popp’s researches, the excrement of the Egyptian bat 
contains 80 per cent. of crystallised urea, and is hence manifestly the 


* Deut. Chem. Ges. Ber. iv, 138. 
+ Ann. Ch. Pharm., clvii, 287. 
t Ann. Chem. Pharm., clviii, 115. 
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urine of the animal. It is not ascertained what becomes of the feces. 
Since the question possesses some physiological interest, Kopp has 
investigated the excrement of the common European bat (Rhinolophus 
Hipposideras), procured by Professor Ehlers from material from a 
locality where it had collected to the thickness of three inches. 

This excrement was in the form of dry, small, long, granular masses, 
of a dark brown colour, and was obviously composed of the feces of the 
animal intermingled with the decomposition-products of the urine, viz., 
ammonia salts. It contained not a trace of urea, and no uric or oxalic 
acids. The chief portion seemed to be made up of the undigested 
wing-cases of insects. Cold solution of soda extracted a brown humus- 
like body, with abundant evolution of ammonia. Dried at, 100° the 
excrement yielded 8°25 per cent. of N., and 6°25 per cent. of ash, con- 
taining potassium, sodium, calcium, magnesium, ferric oxide, chlorine, 
sulphuric, silicic, and phosphoric acids—36 per cent. of this last. 

Why the urine of the Egyptian bat is free from faeces is undetermined. 
The dryness and warmth of the climate account for the non-decompo- 
sition of the urea. 


T. S. 


Analysis of an Earthball and Intestinal Calculus from the Horse. 
By James F. Starx.* 


THE earthball analysed was 5 inches in diameter, and weighed over 
2lb. It was composed of alternate layers of mineral matter, and of 
mineral matter intermingled with substances of organic origin. A fair 
average sample gave :— 


MgO. NH;. P,0;. H,0. (combined). 
1359 883 2411 36°68 = 83°21 
Organic 
CaO. Al,03. Fe,03. Na,0O. P,0;. CO . SOs. SiO,. NaCl. matter. 
024 417 +4103 O86 O19 O02 O47 520 O48 469 = 16°85 
100°06 
The chief feature in this analysis is the large proportion of ammonio- 
magnesic phosphate present. 
The calculus, 1 inch in diameter, gave— 


Ammonio-magnesic phosphate .. oe «» 98°229 
Organic matter, soluble in hydrochloric acid .. 0°801 


os insoluble — - «»  0°900 
Silicic acid és “6 oe ee -» 0044 
99°984 

= & 


* Chem. News, xxiii, 199. 
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On the Flesh-juice of Phoceena communis. By Oscar JACOBSEN.* 


THE object of this paper was to compare the flesh-juice of a marine 
mammal with that of other mammals. For this purpose, 10 kilogrms. 
of the flesh of a young porpoise, free from fat, were treated in a manner 
essentially the same as that which Limpricht applied to horse-flesh. 
The amount of the ingredients (exclusive of the potassium chloride and 
calcium and sodium salts present) per 10,000 parts is given, together 
with the result of a similar examination of horseflesh :— 


Porpoise flesh. Horseflesh. 


rs ei coeeeadeateeiie 6°10 7°60 
Sarcine (hypoxanthine) ........ 1°05 1:28 
DEE istbebnedecsceoedace traces 0-11 
DT ink bin wewnetnadeeeen 0:08 0°30 
Sarcolactic acid........eeesees ~ 745 4°47 
ee ee -- 0°70 


Dextrin and inosite occur in the lungs of the porpoise. 
W. H. Dz. 


Researches on Alcoholic Fermentation, and on the Mode of Nutrition of 
the Yeast-plant. By ApotpH MayeEr.t 


Arter a long preliminary statement, the author proceeds to give the 
results of his own experiments, although he does not, for want of 
space, give the experiments themselves on which his conclusions are 
founded. He concludes: 

That the acid potassium phosphate is the salt most intimately related 
to the proper physiological function of yeast—the conversion of sugar 
into alcohol and carbon dioxide‘—since the exclusion of that salt 
exerts immediately, and directly, an injurious effect upon the fermenta- 
tive process. This salt cannut be replaced by the sodic or ammonic 
phosphates, or by any other salt of potassium. 

Other salts are, however, necessary to the complete nutrition of the 
yeast-plant. If a mixture of water, sugar, and an appropriate nitro- 
genous body, in proper proportions, be taken, and no mineral consti- 
tuent except potassium phosphate be added, fermentation sets in actively, 
after the addition of a very small quantity of yeast, but after a time 
the yeast-cells will be found to be incompletely formed, and they are 
no longer capable of keeping up vigorous alcoholic fermentation. 

The salts which prevent this degeneration of the yeast-plant, and so 
must be regarded as food for it, are those of magnesium, although 
these stand in no direct relation to the decomposition of the sugar. 


* Ann. Ch. Pharm., clvii, 227. 
t+ Pogg. Ann. cxlii, 293. 
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The minutest quantity of sulphur suffices for the nutrition of the yeast- 
plant, and this substance appears to be present even in the purest sugar- 
candy. All the other constituents of the ashes of the plant bear no relation 
to its nutrition, and calcium may be entirely removed without injury. 

These results show that the requirements of the yeast-plant are 
much simpler than those of the higher plants and animals. Iron, for 
instance, and probably calcium, may be completely absent from grow- 
ing yeast. It is also manifest that the several functions of plants 
demand specific forms of nutriment for their due performance. 

With regard to the nutrition of yeast by nitrogenous substances, the 
following results were obtained. They are somewhat different from 
those commonly received. The albuminous, and many other highly 
organized bodies, are ill-adapted for the nutrition of the yeast-plant. 
Ammonium salts, and nitrogenous organic substances similar in con- 
stitution to ammonia, are quite competent to the nutrition of the yeast- 
plant; but this plant differs from the higher vegetable organisms in that it 
is incapable of deriving the chief portion of its nitrogen from the nitrates. 
Pepsin was found to be the best food for yeast, and the diastase of 
beer was also found to be a good nitrogenous substance for this purpose, 
and for supporting vigorous alcoholic fermentation ; but with respect 
to diastase, it was found that this in no way depended upon the 
facility with which that body ferments, for previous heating of the 
fluid to the boiling point exercised no influence on the subsequent fer- 
mentation by means of yeast. 

It was ascertained that during alcoholic fermentation yeast not only 
decomposes sugar into alcohol and carbon dioxide, but that the 
organism secretes unknown nitrogenous substances which are no longer 
capable of affording nourishment to the plant. 

Speaking of the connection between the nutrition of the yeast-plant 
and alcoholic fermentation, the author says that yeast does not require 
the access of free oxygen for its growth, and differs in this respect from 
other vegetable organisms; it does not breathe in the same sense as 
the higher plants, animals, and even other fungi do. The dictum that 
every organism, in order to furnish manifestations of life, must appro- 
priate oxygen, cannot, therefore, be unreservedly admitted, and he 
proposes to substitute for it the following :—that for the completion of 
the manifestations of vitality in every organism, chemical forces must 
come into play, and that such chemical forces are transmuted into heat 
and mechanical motion; further, that the chemical force derived from the 
affinity for oxygen of organic substances in plants must be considered 
as a special case of the above general law, although the most common 
one. If this modification of the generally received theory be admitted, 
the vital changes undergone by yeast in a saccharine solution may be 
classed with those changes of matter which take place in the higher 
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organisms, and at the same time the series of phenomena taking place 
during the growth of the yeast-plant become explicable. The splitting 
up of a carbohydrate into alcohol and carbon dioxide is accompanied by 
a loss of chemical force—the alcohol formed has a much smaller thermic 
equivalent than the sugar from which the alcohol was formed. The 
case is one of internal combustion (innere Verbrennung). Moreover, 
the formation of cellulose in the cell-wall of the newly formed yeast 
plant is a case of splitting up of sugar into more highly and less 
oxidised products, and during the process there is a consumption of 
chemical force. The connection between the splitting up of the sugar 
and the budding of the yeast-plant is thus indicated with much proba- 
bility. T. &. 


Agricultural Chemistry. 


On Chemical Substitution in Plants. By RupotpH StTROHECKER.* 
In June, 1857, Otto Sendtner collected specimens of Fontinalis anti- 
pyretica growing in the small river Ohe, in the Bavarian forest, and 
forwarded them, with a sample of the water, to Wittstein for analysis. 
In September in the same year, specimens of the same plant were 
taken from the river Isar, and also analysed. The composition of the 
two river waters, and that of the ash of the plants taken from them 
were as follows :— 


Fontinalis antipyretica. 


Water from Water from |[— ~ 
the Ohe. the Isar. — —_ 
Ohe. Isar. 

Solid contents. | Solid contents. Ash. Ash. 

016 per cent. .| ‘225 per cent. | 22°60 per cent. | 9°88 per cent. 
iN swine oes 9°005 1°832 *460 ' 
ean 424 2907 1:928 2°767 
6 er 2°963 34°737 2°755 18°150 
BED 60 60 seivoins 1:056 6982 1°133 5498 
Fe,O3 «+ eeseeeee 237 133 17:039 9°910 
CC / ee 108 —_ 9°272 1616 
Mn,04.... 0.000. _ _ 4555 ‘850 
Pn 0409 60-46 069% 1165 12368 1°648 2°827 
PeOg wccccsece re 3°360 115 trace 5°962 
sd cigieisnievesibeis 1:088 “439 ‘210 506 
BIOs... cccccccece 7°238 1:029 61:000 51°494 
RE o~ 21-981 yin ans 
Organic matter .. 73601 17°576 — _ 

100°245 100°099 100:000 99°580 


* Arch. Pharm. [2], exlv, 131—140. 
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Wittstein concluded from these results that the proportion of 
ash constituents of a plant is influenced by the character of the 
medium in which it grows. Niigeli disputed the correctness of this 
deduction, and thought the different composition of the plants was 
due to difference of age, and admixture of foreign matter. In reply, 
the author states that the plant from the Isar was freed from foreign 
matter by washing with acetic acid, but admits that there was a differ- 
ence of age, as indicated by the larger proportion of mineral matter 
in the younger plants from the Ohe. 

' Mulder, in 1863, ascertained that cellulose combines with metallic 
oxides, and that isomorphous bases can replace each other in such 
combination. There is in fact every probability that isomorphous 
bodies, as As,O; and P,O;, which replace each other in inorganic com- 
pounds, should do the same in organic compounds. 
i Replacement of bases appears in some cases to influence the form of 
a plant. At Heidelberg the leaves of the Hieracium boreale have a 
different angular dentation if growing on the calcareous Muschelkalk, 
than when grown on the magnesian soil of the Bunter sandstone. 

For Pharmaceutical purposes, the possible effect of difference of soil 

on the qualities of a plant should be borne in mind. R. W. 


Analytical Researches wpon Rocks, with reference to their Constituents 
absorbable by Plants. By C. Kosmann (Arch. Se. phys. nat. [2], 
xl, 153). 


On the Ash-constituents of the Seeds of the Egyptian Acacia nilotica and 
Hibiscus esculentus. By O. Porr.* 

THE Acacia nilotica, the Lebbach of the Arabs, is an arborescent Jegu- 
minous plant, common in Egypt, especially in the neighbourhood of 
Cairo, and, together with the Ficus Sycomarus, much used for planting 
in the streets. It produces innumerable leathery pods, which ripen in 
} March. The seeds, when quite ripe, are extremely hard and horny; 
dried at 110°, they yielded 5:3 to 5°5 per cent. of nitrogen. Being 
similar in composition to keans and peas, these seeds might probably 
be used for food. They become soft by soaking in hot water. The unripe 
pods yielded 1:8 to 2-0 per cent. nitrogen; the ripe pods, 1°0 per cent. 

The ash of the pods was rich in potassium, sodium, and magnesium. 
The Hibiscus esculentus belongs to the malvaceous order. It is 
called in Egypt Bammgé, and is cultivated as a garden vegetable, 
the unripe green fruits being cooked in a similar way to our green 
beans. The fruit dried at 100° contained 2 to 2°4 per cent. nitrogen. 
Like other members of the same family, it is rich in pectin, starch, 
and mucilage. The ash contains abundance of potash, soda, magnesia, 

* Arch. Pharm. [2], exlv, 140—142. 
VOL. XXIV. 2H 
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phosphoric acid, sulphuric acid, and chlorine. The ripe seeds con- 
tained 2°4 to 2.5 per cent. nitrogen. 
The ash analysis of the seeds of both plants gave as follows :— 


Acacia nilotica. Hibiscus esculentus. 

TP tevgauues es. 30°38 38°842 
ET end eee eawe 5°360 4°576 
Se wnivedwe eco 14212 7813 
ee 127103 12°021 
Fe,0; Meee anee °612 ‘861 
Dt steseneseces 16°229 24°690 
ee 3°650 “561 
De Sekeoceaneene 1:809 747 
DP unipehveenenwe "345 1°537 
lb: wewhee acenes 12°112 8°252 

99°820 99-900 

R. W. 


Eiffects of the Drought of 1870 on some of the Experimental Crops at 
Rothamsted. By J. B. Lawes and J. H. GILBerr.* 


THE authors experimented in 1849 and following years on the amount 
of water given off by plants during their growth. This was found to 
bear relation to the amount of dry matter or carbon, but not to that of 
nitrogen, fixed. Thus, in the growth and ripening of graminaceous 
and leguminous corn crops, from 250 to 300 parts of water are given 
off for 1 part of dry substance produced, whilst that of the leguminous 
may contain 2 or 3 times as much nitrogen as that of the graminace- 
ous crop. <A crop of wheat or grass, yielding 2} tons of dry matter 
per acre, may consequently have evaporated 750 tons of water, the 
latter crop by the end of June, the former by the end of July. 

The total rainfall at Rothamsted in April, May, and June, averaged 
over 15 years 6°56 inches, but in 1870 it was only 2°79 inches; the 
amount of hay per acre produced on three of the experimental plots in 
this season is given below. The plots had been manured in the same 
manner for 15 years :— 


oie 4 Produce in | Deficiency 
1856-70. 1870. in 1870. 
cwts. ewts. ewts. 
NO MRIIED 6 6.6.6. 5:0:6 615: 44.00. 0600000 223 53 17 
Cinereal manure and ammonia salts .. 523 29% 223 
Cinereal manure and nitrate of soda .. 573 564 12 


* Journ. Roy. Agricultural Soc. [2], vii, 91. 
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In the early years of the experiment, the ammonia salts gave a larger 
crop than the nitrate of soda; in the later years this was reversed. In 
1870 the nitrate of soda plot appears to have been scarcely affected by 
the drought, and yielded a far greater crop than the ammonia salts 
supplying the same amount of nitrogen. Reckoning an inch of rain at 
101 tons per acre, the crop by nitrate of soda must have evaporated 700 
tons of water. The whole rain-fall in the three months of active growth 
amounted to only 282 tons: how, then, did this plot obtain its water 
supply? 

Samples of the soil were taken, after the removal of the crop, at 
various depths, extending to the extreme range of the roots, and the 
percentage of moisture determined at 100° H., with the following 
results :— 


Cinereal manure | Cinereal manure 
No manure. and and 

ammonia salts. nitrate of soda. 
First 9 inches........e. 10°83 13°00 12°16 
Second 9 inches........ 13°34 10°18 11°80 
Third 9 inches ........ 19°23 16°46 15°65 
Fourth 9 inches........ 22°71 18°96 16°30 
Fifth 9 inches.......... 24-28 20°54 17:18 
Sixth 9 inches. .......+ 25'07 21°34 18°06 
BE csacaevewe ws 19°24 16°75 15°19 


The two manured plots contain more moisture in the first 9 inches than 
the unmanured soil, but from this point downwards they contain far 
less; the soil of the nitrate of soda plot being much the driest. Reckon- 
ing the soil, exclusive of stones, as weighing 1,000,000 Ibs. per acre for 
each 3 inches depth, it appears that the nitrate of soda plot contained 
to a depth of 54 inches 325 tons less water than the unmanured plot ; 
a result indicating that the nitrate crop had removed at least 325 tons 
more water from the soil than the unmanured crop. Examination also 
showed that the soil of the unmanured plot was altered by vegetation 
to a depth of about 18 inches; that manured with ammonia salts to 
about 36 inches; while that manured with nitrate of soda was more or 
less disintegrated to a depth of 54 inches. Nitrates being far more 
diifusible in soil than ammonia salts, are doubtless washed to greater 
depths, where the roots follow them. It is observed at Rothamsted, 
that nitrate of soda has generally a disintegrating effect on the soil, 
which is there a heavy loam. The herbage upon the three plots was 
in each case distinct in character, the result of repeated application of 
the same manure. With ammonia salts, Dactylis glomerata and Agrostis 


vulgaris were the most prominent yrasses; with nitrate of soda, the 
2n2 
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deep-rooted Bromus mollis formed one-half the crop, and Poa trivialis 
was abundant; with no manure, the number of species was largest, none 
were vigorous. The more disintegrated condition of the soil, favouring 
capillary attraction, and the deep-rooted character of the herbage, 
account for the comparative independence of external supply of water 
shown by the nitrate crop. 

In the very dry summer of 1868, samples of soil were taken, at the 
end of July, from three plots in the experimental wheat field, to a 
depth of 36 inches ; there was little difference in the moisture of the 
three plots. That with no manure averaged 12°44 per cent.; that 
receiving cinereals and ammonia salts, 12°95 per cent.; that receiving 
farmyard manure, 11:04 per cent. The soils of the same plots were 
again sampled in the following January, after heavy rain. In the first 
foot the difference was most striking, the unmanured soil containing 
22°93 per cent. water; that manured with cinereals and ammonia, 23°54 
per cent.; that manured with dung, 32°02 per cent. The respective 
water-holding power of the soils is shown below. 


Tons of Water per Acre, to a depth of 36 inches. 


| 
July, 1868. | January, 1869. : 
Dry. | Saturated. Difierence. 
| 
INO WABNUPG 6.6 6:0 6:0:0:0.05.66.50 0600 666 | 1396 730 
Cinereals and ammonia salts .. 694 | 1549 855 
Farmyard manure ........0++: 591 1610 1019 


The effect of continued manuring in increasing the water-holding 
power of the soil is very evident. The drains in the dunged plot 
scarcely ever run, though free from obstructions. It is clear that on 
both the manured plots the crop had a greater amount of water at 
command than the crop on the unmanured soil. 

In the summer of 1870 samples were also taken from soil growing 
barley, and from uncropped land in the immediate neighbourhood. The 
following were the percentages of water found :— 


Fallow land, Barley land, | 
June 28,1870. June 28, 1870. 
First 9 inches ........ 20°36 11°91 
Second 9 inches...... 29°53 19°32 
Third 9 inches........ 34°84 22°83 
Fourth 9 inches ...... 34°32 25°09 
Fifth 9 inches ........ 31°31 26:98 
Sixth 9 inches....... - 83°55 26°38 
Pi cn ccnesess 30°65 22°09 


| 


AGRICULTURAL CHEMISTRY. 433 


Calculation shows that the barley land contained about 900 tons less 
water per acre than the fallow land. 

A comparison of the different experimental crops at Rothamsted 
shows that grass generally suffered most from the drought, barley con- 
siderably, and wheat least; grass with nitrate of soda, and barley with 
farmyard manure, being marked exceptions. 

It may be assumed that a good crop of hay, wheat, or barley, will 
exhale 7 inches of rain while growing; in what proportion is the re- 
maining rainfall disposed of by evaporation and drainage ? Dr. Dalton, 
experimenting three years (1796-8) with a cylinder 3 feet deep, filled 
with earth and sunk in the ground, found the drainage 25 per cent. of 
the rainfall. Mr. Dickinson, experimenting eight years (1836-43) 
with a similar apparatus, but under conditions of freer drainage, 
found that 423 per cent. of the rainfall passed through. In both experi- 
ments grass grew on the top of the cylinder. Investigations on the 
subject have been lately commenced at Rothamsted. Three drain- 
gauges, each of +;5;th of an acre in extent, have been established by 
carefully undermining the soil at depths respectively of 20, 40, and 
60 inches. With a rain-fall of 104 inches in the last four months of 
1870, about 50 per cent. passed 20 inches, about 40 per cent. passed 
40 inches, and about 20 per cent. drained beyond 60 inches from the 
surface. 

The drainage water collected in the winter at Rothamsted, from 
land receiving ammonia salts (equal to 82 lbs. nitrogen per acre) the 
previous autumn, has been found by Drs. Frankland and Voelcker to 
contain 2} to 3 of nitrogen per 100,000. At this rate each inch of 
rain passing beyond the reach of the roots occasions a loss of about 


6 lbs. of nitrogen per acre. 
R. W. 


On Sugar-Beets and Beetroot Distillation. By A. VOELCKER.* 


THE existence of crystallisable sugar in beetroot was first noticed in 
1747 by Marggraf of Berlin; the manufacture commenced about 1809 
under the auspices of Napoleon I. There are at present on the conti- 
nent nearly 2,000 beetroot-sugar factories and distilleries, chiefly 
French, North German, and Belgian, producing in the year 1869-70 
689,500 tons of sugar. The manufacture of beetroot-sugar was intro- 
duced into England three years ago by Mr. Duncan, of Lavenham, 
Suffolk, and the distillation of beet-root spirits is carried out on a large 
scale by Mr. R. Campbell, at Buscot Park, Berks. 

Numerous analyses of sugar-beets grown in England and [reland 
are given by the author. The season of 1870 proved more favourable 


* Jour. Roy. Agricultural Soc. [2], vii, 60. 
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to the formation of sugar than 1869. Samples grown in 1869 gave— 
English roots, 8—12 per cent. sugar; Irish roots, 6—11 per cent. 
sugar. Samples of the crop of 1870 gave—English roots, 9—13°3 per 
cent. sugar; Irish roots, 10—14°8 per cent. sugar. Large roots are 
shown to be more watery, and contain less sugar than smaller roots. 
Liberal manuring increases the bulk of the crop but injures its quality, 
one effect being the increase of albuminous and saline matters, the pre- 
sence cf which prevents the crystallisation of a certain percentage 
of the sugar. The part of the root grown above the ground contains 
less sugar and more nitrogen than the buried portion; hence the 
utility of deep culture of the soil. The following are characteristic 
analyses :— 


Single root, Viewmont, 

a Large root Berkshire, 1869. Kilkenny, 
toamsal from 1870. 

fifteen Buscot, Average 
lot 1869. Upper Lower of ten 
_— portion. | portion. roots. 
WE ste osceeceees 82°46 91:50 87°20 86:05 77°76 
NN 08 6S ses 11:06 3°89 4°24, 8:05 14°73 

Albuminous com- P , ' ‘ , 

pounds Ape 81 1:04 2°39 82 1:66 
Pectin, £6. .. 2.000 66 36 “40 “89 69 
Crude fibre.......... 3°87 1:90 3°73 3°08 4°36 
IE eo prrewinie Wales cine 1:14 1:31 2°04 111 “80 
100-00 100°00 100°00 100 00 100:00 

WD sn cesecccess ne 12°25 lbs. ‘31 Ib. 2°5 lbs. 1°53 lbs. 


The distillation of spirit from beetroot is largely practised on the 
Continent; it has been recently commenced in England on a great 
scale by Mr. Campbell, of Buscot. This manufacture turns to profit 
the molasses of the sugar factories, and utilizes the crops of bad 
seasons, when the percentage of sugar is below that (about 8 per cent.) 
required for profitable extraction. It is considered by many more 
remunerative than the manufacture of sugar, and is certainly more 
consistent with high farming, the albuminous and saline matters 
favoured by liberal manuring being no obstacle to the production of 
spirit. 

Beetroot is prepared for fermentation by one of three processes :— 
I. The roots are pulped or sliced, mixed with a small quantity of 
sulphuric acid, then pressed, and the juice fermented. IL. (Cham- 
ponoi’s method.) The roots are sliced, and treated with hot wash acidu- 
lated with sulphuric acid; no press is used, the sugar being extracted 


»--- 


oe 
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by displacement. III. (Leplay’s method.) The slices of beetroot are 
placed in vats, and fermented without previous treatment. The residual 
pulp from each of these methods is used as cattle food. 

Beetroot spirit is very apt to be contaminated with fusel oil, but the 
use of first-rate distilling apparatus (as that of Messrs. Savalle) 
effectually removes this impurity. 

Since sugar-beet contains far more nutritive matter than the best 
mangolds, it may frequently be of more value for feeding purposes 
than for the sugar or spirit manufacture. 


R. W. 


On Mulberry Leaves from Turkestan, by Dr. E. Ruicuensacy; and 
on the Silk-worm Disease, by J. v. LiEBiG.* 


In this paper a long description of the various sorts of mulberries met 
with in Turkestan is given. The amount of nitrogen in the leaves was 
alone determined, and was found to average 3°73 per cent., varying 
from 3°38 to 4°05 per cent., whilst Japanese and Chinese leaves contain 
3°29 and 3°13 per cent. respectively. 

Calculated as protein bodies, the nitrogen in the leaves from 
Turkestan corresponds to between 211 and 253 1b. of protein subtances 
per 1,0001b. of leaves. These amounts are sufficient to support the 
silk-worms during the production of silk, and the great amount of 
nutritive matter.in the Turkestan, and also in the Japanese and 
Chinese leaves, accounts for the fact that the silkworm disease has 
never appeared to any extent in Turkestan, and that the Japanese, 
Chinese, and Turkestan silks are the best. 

Liebig agrees with the view taken by the author of the paper 
just noticed, in attributing the occurrence of the silk worm disease 
in Europe to deficiency of nitrogenous matter in the mulberry leaves, 
resulting from want of care in the cultivation of the trees. In China, 
Japan, and Turkestan, where the disease among the worms is almost 
unknown, the mulberry trees are treated like vines; they are carefully 
pruned and manured. In Italy and France, on the other hand, they 
are treated with scarcely more care than forest trees. 

Fungi, which are usually regarded as the cause of the silkworm 
disease, merely find in ill-nourished animals the soil most suited for 
their development. 

The eggs of healthy and vigorous parents will produce healthy 
worms, which, even when fed on food poor in nitrogen, produce silk, 
although they may not attain to the same development as better 
nourished caterpillars. If, however, an insufficient store of silk-pro- 
ducing material is accumulated in their bodies, other of their bodily 


* Ann, Chem. Pharm., elviii, 92. 
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constituents must be used to supply the want. Such an appropriation 
must naturally produce a disastrous effect upon their propagation and 
their products. The eggs of such worms cannot have the same pro- 


perties as those of animals that are better nourished. Experience ‘ 


shows that caterpillars raised directly from Chinese and Japanese eggs, 
and fed on defective food, produce silk; but the second generation 
reared from the imported eggs, even when fed on the same food, 
perishes from the disease, generally, before the spinning of the 
cocoons. It is manifest that if the disease depended upon external 
causes, these would affect both the first and second generations 


equally. 
T. 8. 


Analytical Chemistry. 


On a New Volumetrical method for determining Sulphuric Acid, Baryta, 
Chlorine, Bromine, and Iodine. By KE. Boutta.* 


Tuis method is based upon alkalimetrical principies. Alkaline sul- 
phates are known to be partially decomposed, in contact with baric 
carbonate, into alkaline carbonates and barium sulphate. The decom- 
position is complete in the presence of free carbonic anhydride ; acid 
carbonates of the alkali-metals are left in solution, together with some 
acid baric carbonate, which can be removed by boiling. The solution 
is filtered, and the alkaline carbonate determined by means of a 
standard acid solution, and the amount of sulphuric acid or alkaline 
sulphate calculated from the amount of normal acid required. 

Neutral chlorides, bromides, and iodides, more especially of the alkali- 
metals, are most readily decomposed by pure silver oxide into insoluble 
silver salts, leaving the alkali-metal in solution as hydrate (ammonia 
salts always excepted) which can then be determined as usual by 
standard acid. 

The author treats solutions containing sulphates of the heavy metals, 
of the earths or alkaline earths (lime), and free from acids whose pre- 
sence would influence the method, viz., phosphoric, arsenic, oxalic, &c., 
with a solution of potassic carbonate so as to precipitate the bases and 
leave about double or treble the amount of alkaline carbonate in solu- 
tion. From 1 to 1} grm. of substance is operated upon in a flask. 
The solution is made up to 500 c.c. well shaken, and the precipitate 
allowed to subside. 50 c.c. are then filtered into a porcelain dish and 


* Arch. Pharm. [2] exlv, 113. 
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heated to boiling, and standard acid (HCl) added to neutralisation. 
Another 100 c.c. are filtered, in like manner, into a strong quarter-litre 
flask, and diluted with about 100 c.c. of hot water; the requisite 
quantity of normal acid is then run in at once from a burette; the 
solution diluted to 250 c.c. ; and about a gramme of dry barium carbonate 
(free from alkali) added. The flask is next closed and the liquid well 
agitated. The decomposition of the alkaline sulphate is completed in 
a few minutes. The flask should be opened now and then to allow the 
carbonic anhydride to escape. Finally, about 4 grm. of pulverised 
barium hydrate is added, the whole well shaken, and a portion of the 
rapidly clearing liquid tested qualitatively for barium and sulphuric 
acid. The result should be a negative one. 50 c.c. corresponding to 
20 c.c. of the original solution are then filtered into a porcelain dish 
and standardized with normal acid (hydrochloric or sulphuric), and 
the quantity of sulphuric acid (sulphate) calculated as usual. 

The source of carbonic anhydride is thus placed in the liquid itself, 
provided the quantity of potassic carbonate be not too small. 

Atomic quantities of K,SO,+ 2K,CO, + 2HCl + BaCO, when mixed 
with sufficient water, change into BaSO, + 2KHCO; + 2KCl, and it 
is therefore more than sufficient to add twice the quantity of potassium 
carbonate compared with the alkaline sulphate operated upon. 

Barium hydrate is added with a view of removing any carbonic 
anhydride left in the liquid after boiling, which would otherwise 


dissolve some of the excess of baric carbonate contained in the pre- 


cipitate. . 


Any barium hydrate not required to remove CO, is acted upon by 
the hydro-potassic carbonate, but does not influence the final result. 

Phosphoric and oxalic acids the author proposes to remove by means 
of calcium chloride, chromic acid by deoxidising agents, such as alcohol 
and hydrochloric acid. Boblig recommends this method for estimating 
sulphuric acid volumetrically in ashes, crude soda, Stassfurth 
salts, &e. 

Solutions containing baryta are estimated in like manner by preci- 
pitation as carbonate, and decomposition with potassium sulphate in a 
solution containing free carbonic acid. Chlorine is determined volume- 
trically in solutions by first precipitating any metallic chloride with 
potassium carbonate added in moderate excess. The filtrate is made up 
to 250 c.c. and the excess of potassic carbonate determined in 50 c.c. by 
means of a normal solution of HCl. 125 .c. of the solution are next 
treated with excess of silver oxide and made up to 250 c.c., well 
shaken (out of contact with the light) and filtered. 100 c.c. of the 
filtrate are standardized with normal hydrochloric acid solution. The 
difference between the quantity of acid required in the last experiment 
and that of the former experiment, multiplied by 5, gives the amount 
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of chlorine contained in the original solution. A portion of the filtrate 
should be tested for chlorine by means of mercurous nitrate. 

The filtrate is obtained perfectly clear only in the presence of some 
potassic or sodic carbonate, and by employing argentic oxide free from 
argentous oxide. A few drops of pure potassium permanganate added 
to the argentic oxide preserved in water prevent the formation of the 
latter. The oxide to be employed for each experiment is filtered when 
required, and thoroughly washed. 

Bromine and iodine are determined in like manner. The author has 
not been able, however, to estimate mixtures of the halogen salts; but 
he has made the interesting observation that potassium iodide, when 
boiled with potassium permanganate is completely oxidised into iodate. 
This facilitates the detection of small quantities of chlorine and 
bromine, in the presence of much iodide. The greater part of the 
iodate may be separated also by precipitation with baric nitrate before 
determining chlorine. The standard acid solutions which Bohlig 
employed contain not more than one-third of the equivalent of HCl or 
SO; per litre. The litre may be determined by means of pure potassium 
carbonate or ignited potassium sulphate. 


The results given by the author are accurate. 
Ww. ¥. 


On Combustion Furnaces. By A. Mi Lier.* 


Tue author reviews several forms of combustion furnace, and claims 
special advantages for the following modification of Baumhauer’s fur- 
nace:—The burner consists of an iron plate prismatic chamber, closed 
above by metal gauze of an appropriate mesh, and divided longitu- 
dinally into 10 chambers, each 80 millim. long; a gas-jet, furnished 
with numerous apertures, delivers gas into the middle of each chamber. 
The mixture of gas and air burns above the gauze under little or no 
pressure, and gives a flickering flame which readily deposits soot. To 
obviate this, iron-plate walls are arranged above the gauze to a height 
of 40—50 millim. To obviate the ill effects of expansion and contraction, 
the walls are cut up into short lengths, 2 for each chamber. The 
distance between the top edges of these walls is about 2 millim. — 

The tube to be heated is suspended over the burner, at about 
20—30 millim. above the top of the walls, according to the degree of 
heat required. Over the tube are suspended, from a horizontal bar, a 
series of unglazed porcelain half cylinders, about 10 millim. thick, 
40 millim. inside diameter, and 30 millim. long. The semi-cylinders are 
depressed so as to embrace about half the circumference of the com- 
bustion tabe. The effect of this arrangement is to cause a reverbera- 


* Deut. Chem. Ges. Ber., iv, 1. 
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tion of the flame upon the tube, with consequent equal heating of its 
upper and under sides. The flame is controlled longitudinally by iron 
or clay movable screens, which are laid in the required position on the 


top of the walls of the burner. 
F. H. H. 


Method for Water Analysis. Sulphuric Acid Estimation. By 
ALEXANDER MiLierR.* 


Tu1s method depends on the following facts:—Barium chloride com- 
pletely precipitates sulphuric acid from neutral solutions, and barium 
is completely precipitated by neutral potassium chromate. If then a 
standard solution of barium chloride be added in excess to the solution 
of a sulphate, the whole of the latter is removed in the form of barium 
sulphate, and, on addition of a standard solution of potassium dichro- 
mate in excess (together with enough ammonia to neutralise it), the 
whole of the barium still in solution is precipitated in combination 
with aun equivalent quantity of chromic acid. If the quantity of 
chromate solution employed were capable exactly of precipitating the 
barium chloride originally added, it is clear that the quantity of the 
former remaining in solution must be equivalent to the sulphate 
present in the liquid under examination. 

The quantity of chromate so remaining can be estimated with accu- 
racy by comparing the colour of the liquid acidulated by hydrochloric 
acid, with that of a standard solution of bichromate, in a suitable 
instrument. When a “ water”’ is examined by this method, it is neces- 
sary to boil it well before adding the barium chloride, in order to pre- 
vent any precipitation of barium as carbonate. For other working 
details we must refer to the origina paper. 


C. H. G. 


A Modification of Schl6sing’s Method of determining Nitric Acid. 
By E. Reicuarpt.t 


Scuiésina’s method,t as is well known, is based upon the evolution of 
+ > 

N.O, from a neutral or alkaline solution of a nitrate by means of 
ferrous chloride and hydrochloric acid and the collection of the gas 
over mercury. After removing any acid vapour by means of a little 
lime-water, the N.O, is transferred to another vessel containing water, 
and excess of oxygen added, whereby it is again converted into nitric 
acid, to be determined finally by means of a very dilute standard 
solution of soda. 

* Zeitschr. f. Chem. [21], vii, 55, from Deut. Chem. Ges. Ber., iii, 881. 

+ Arch. Pharm. xcv, 102; from Fresenius, Zeitschr. f. Analyt. Chemie. 

t Fresenius, Quant. Anal. iv. Ed. p. 346. 
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Reichardt describes an apparatus for collecting the evolved nitric 
oxide gas over a solution of sodic hydrate (in which the gas is but 
very little soluble) instead of over mercury. The nitrate is heated 
in a small evolution flask, similar to the one employed by Schlésing, 
but fitted with a double-bored india-rubber cork, into which short 
bent glass tubes are inserted. Solutions of ferrous chloride and 
hydrochloric acid are successively sucked into the evolution flask, 
from which every trace of air has been previously displaced by 
brisk ebullition of the nitrate solution. This is done by opening 
and closing the Mohr’s compression cock with which the glass 
tube is provided, care being taken to avoid sucking in any air. The 
other tube bent at a right angle is connected with a bottle fitted with 
a three-hole india-rubber cork. The tube nearest the evolution flask, 
also bent at a right angle, reaches nearly to the bottom of the bottle, as 
does likewise a tube leading to a second somewhat larger sized bottle, 
whilst a third short tube just passes through the cork, and is used for 
transferring the nitric oxide gas. These three tubes are all provided 
with india-rubber joints and Mohr’s compression cocks, 

The second bottle is fitted with a double-bored india-rubber cork, 
through which passes a glass tube, reaching nearly to the bottom and 
bent at right angles, by means of which it can be connected with the 
first bottle, also with a short upright tube provided with a small 
drying tube containing pieces of sodic hydrate. A weak soda solution 
is repeatedly sucked from the second to the first bottle, and driven 
back again by a current of pure hydrogen, till every trace of air has 
been displaced. Connection is then made with the evolution flask in 
such a manner as to exclude any air, by first filling the india-rubber 
joints with water. On connecting the evolution flask, charged as 
described, and heating it, at first gently, on a water-bath, and lastly 
over a gas flame, N.O, is evolved, which is cautiously admitted into the 
first bottle, by opening the compression cock, a corresponding bulk of 
liquid being at the same time forced over into the second bottle. The 
operation is interrupted, when the gas-bubbles are entirely condensed 
by the liquid in the first bottle, by opening the tube through which the 
iron solution, &c., had been introduced into the evolution flask, and 
closing the tubes which connect the first bottle with the evolution 
flask and the second bottle. 

The N.O, is next transferred toa small flask charged with about 
200 c.c. of water. The air is in like manner expelled by brisk ebulli- 
tion of the water, and the gas sucked in by way of the short tube, 
fitted through the cork of the first bottle, and opening the connection 
tube between the first and second bottles. As it is essential that no 
alkali should enter the flask, the last traces of N.O. have to be trans- 
ferred from the first bottle by means of hydrogen gas, repeatedly 
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admitted to and expelled from the first bottle in the manner already 
described. Oxygen is then admitted to the flask, the gaseous mixture 
allowed to stand for about 25 minutes, and the amount of nitric acid 
formed determined lastly by a standard solution of soda. 

By observing the necessary precautions, Reichardt obtained accurate 
results, and was able to perform a determination of nitric acid in less 
than half an hour. The contents of the two bottles are made to serve 
for repeated operations. 


Reichardt* describes some comparative experiments on the delicacy 
of the sulphate of aniline and brucine reactions for nitric (nitrous) acid. 
He found that the aniline salt gave no more indications of the presence 
of nitric acid in a solution containing one part of nitre in 1,000 parts 
of water, while a solution of brucine gave distinct indications in solu- 
tions containing one part of nitre in 100,000 parts of water. To 
test a potable water qualitatively for nitric (nitrous) acid, Reichardt 
mixes a drop of the water with two to four drops of brucine solution— 
best in a porcelain dish—and then drops concentrated sulphuric acid 
(free from nitric acid) into it. In waters containing much nitric 
acid, the first drop of sulphuric acid usually gives a delicate reaction ; 
if, however, as many as five drops of acid have to be added, he con- 
siders that little or no nitric acid is present in the water. 


Reichardt} secures more perfect condensation of liquids of low boil- 
ing points, such as ether, &c., by interposing a narrow glass tube, bent 
doubly at right angles, between the condenser and the distilling flask. 
He also describes some movable holders for burettes, and a complete 
and cheap polariscope. Ws Ve 


On the Estimation of Phosphoric Acid. By E. W. Parnetu.t 


Tue author states that it is unnecessary to make the usual correction 
of ‘001 grm. for every 54 c.c. of the filtrate and washings from the 
ammonio-magnesic phosphate precipitate, since the solubility of the 
precipitate in sal-ammoniac and ammonia is counteracted by the 
presence of excess of an ammoniacal solution of a magnesium salt, and, 
to a certain extent likewise, by that of a solution of sodium phosphate, 
and he infers, therefore, that the usual correction of ‘001 grm. for 
every 54 c.c. is too high, when excess of sodium phosphate is present in 
the liquid. He found that from weighed quantities of pure magnesia, 
the theoretical quantity of the double phosphate could be obtained, 
without any correction for the filtrate, but he does not state what 


* Fresenius, Zeitschr. f. anal. Chemie. ix, 2. 
+ Fresenius, Zeitschr. f. anal. Chemie. ix, 2. 
t Ibid., 145. 
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excess of the sodium phosphate had to be added, and to what extent the 
solubility of the precipitate was counteracted thereby.—['These obser- 


vations are at variance with Fresenius’s experiments ]. 
W. V. 


On the Estimation of Acetic Acid in Lead Acetate. By H. Suwarp.* 


Tue author dissolves the acetate in water (1 in 20), then adds litmus 
and a standard solution of sodium carbonate, and takes the change from 
a purplish neutral tint to a pale blue as indicating the end of the 
reaction. W. V. 


On the Analysis of Chrome Greens. By E. Bouute.t 


Tue author proposes to substitute potassium permanganate for the 
potassium chlorate and nitric acid recommended by Fresenius in the 
analysis of chromic oxide, according to the equation— 


Cr,0; + K,Mn,0; = K.CrO,CrO; + 2Mn0.. 


He thus analysed Guignet’s green, by first treating with hydrochloric 
acid then with potash, and finally digesting the residue in a porcelain 
dish with water, and adding permanganate solution from a burette, 
till the liquid just appeared permanently red from the excess of per- 
manganate added. Ww ¥- 


Determination of the Alkalies in Silicates by Ignition with Carbonate of 
Lime and Sal Ammoniac. - By J. Lawrence Smiru.f 


In 1853 the author published the results of a series of experiments 
upon the quantitative estimation of silicates, with the view of directing 
the attention of chemists to a new method which he had devised, in the 
first place, to facilitate the analytical decomposition of silicates, and, 
further, to obtain the alkalies in combination with hydrochloric acid, 
so that they may be weighed in the form of chlorides rather than in 
the form of sulphates. 

Several years’ practice having confirmed the results of earlier 
experience, it has been the aim of the author to embody in the present 
paper the process in its minutest detail, which process will be found 
quite distinct, both in operation and objects, from the method intro- 
duced by Deville by fusion with carbonate of lime. 

The process consists essentially in the ignition of the silicate with car- 
bonate of lime and sal-ammoniac, by which means, caustic lime dissolved 


* Chem. News, xxiii, 102. 
+ Arch. Pharm. [2], cxlv, 126. 
t Sill. Am. Journ. [3], i, 269. 
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in fused chloride of calcium is brought to act in a most thorough 
manner upon the silicate at a red heat. 

About half a gram of the finely powdered silicate is intimately mixed 
with an equal quantity of sal-ammoniac, then four garms of pure pre- 
cipitated carbonate of lime added, and the whole accurately mixed by 
trituration. It was found that when the above mixture was heated in 
an ordinary platinum crucible, a small quantity of the alkali was lost 
by volatilization ; to eliminate this error, an improved form of crucible 
was adopted. The height of the crucible was increased to about 43 
times the length of its diameter; length, 95 mm. ; diameter of opening, 
22 mm.; form, slightly conical; weight, about 40 grms. The mixture 
being introduced, the crucible is placed over a Bunsen burner in an 
inclined position, so that the heat is brought to bear just above the top of 
the mixture and gradually carried towards the lower part, until the sal- 
ammoniac is completely decomposed ; the whole is then raised to bright 
redness, which is to be maintained for about 50 minutes. On cooling, the 
contents of the crucible will be found to be more or less agglomerated in 
the form of a semi-fused mass. The latter is then detached, if possible, 
placed in a beaker, and thoroughly disintegrated by boiling with dis- 
tilled water. The alkalies originally contained in the mineral are now 
in solution as chlorides, together with a certain amount of calcium 
chloride, while the silica remains insoluble in combination with the 
excess of lime. Filter, precipitate the lime by the addition of carbonate 
of ammonia, heat the solution for a short time on a water-bath, add a 
few drops of caustic ammonia, and filter again to remove the precipi- 
tated carbonate of lime. The filtrate contains the alkaline chlorides 
and a little sal-ammoniac. Evaporate to dryness in a tared platinum 
dish, ignite gently, and weigh. The weight gives, as chlorides, the 
amount of alkalies contained in the mineral. 

A special arrangement for heating the crucible by gas is described, 
but as this is by no means either necessary or important to the success 
of the operation, we omit further description concerning it. 

The presence of boracic, hydrofluoric, and phosphoric acids in the 
silicate in no way interferes with the estimation; and the author pre- 
fers this method, even with silicates soluble in acids, on account of the 
ease and accuracy with which the analysis is performed. 


J. W. 


Detection of Morphine and Strychnine in presence of one another. 
By C. NEvuBAUER.* 


Accorpine to Otto, when a solution of the mixed salts of these 
alkaloids is rendered alkaline, and then shaken with ether, the 


* Zeitschr. f. Chem. [2], vii, 64, from Z. Anal. Chem. 1870, 240. 
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strychnine dissolves, but not the morphine. Neubauer finds, however, 
that the first ethereal extract contains both alkaloids, and the last 
extracts leave residues on evaporation, in which morphine alone can 
be detected. Amy] alcohol, however, always extracts more morphine 


from the ether-exhausted material. 
C. H. G. 


Estimation of the Value of Chloral Hydrate. By Cart MU.ier.* 


Tue author has devised an instrument called a “ chloralometer,”’ which 
affords a ready method of estimating the amount of chloroform set 
free, when chloral hydrate is treated with caustic alkali, as in the usual 
process for determining its commercial value. He introduces into a 
graduated tube 25 grms. of the chloral hydrate to be operated on, adds 
somewhat more than the equivalent quantity of solution of caustic 
alkali, and closes the tube with a good cork. When the first violent 
action is over, the tube is carefully inclined and finally shaken, in order 
to complete the reaction. On standing two or three hours the chloro- 
form completely separates; it can then be accurately measured, and 
the weight calculated from the known specific gravity at the observed 
temperature. Five trials with pure chloral hydrate gave 71°6 per cent., 
theory requiring 72:2 per cent. C. E. G. 


Technical Chemistry. 


On the Alleged Action of Cold in rendering Tron and Steel Brittle.t 


REFERRING to the disastrous railway accident at Hatfield, on the Great 
Northern Railway, caused by the breaking of a steel tire, which was 
attributed to the intensity of the frost, Sir William Fairbairnt publishes 
a series of experiments on wrought-iron, made by him some years ago, 
which proved that the resistance of iron toa tensile strain was as great 
at the temperature of zero as it was at 60°, or upwards, until it attained 
a scarcely visible red heat; that, in fact, the mean breaking weight, in 
tons, per square inch, was in the ratio of 19-930 to 21°879, or as 1: 1:098 
in favour of the specimens broken at the temperature of zero. The 
generally received opinion is, however, against these facts, viz., that the 
strength of iron and steel is greatly reduced at the temperature below 
freezing. The contrary was proved to be the case in wrought-iron 
plates, and assuming that steel follows the same law, the cause for the 
fracture of the railway tire must, in the opinion of the author, be sought 
* Zeitschr. f. Chem. [2], vii, 66—67. 


+ See page 167 of this volume. 
t Proc. Lit. Phil. Soc. of Manchester, x, 86 ; Chem. News, xxiii, 89. 


OE Seale on ah ala 


TECHNICAL CHEMISTRY. 445. 


for, not so much in changes of temperature as in the practice of heating 
the tires to a dull red heat, and shrinking them on the rim of the 
wheels. Sir William proposes that the rim of the wheel and the inside 
of the tire should be turned to a standard gauge, accurately calculated, 
to give the required amount of tightness with a larger margin of 
strength. 

J. P. Joule* seeks the cause of fracture of the tires of the wheels 
of railway carriages during cold weather, in the severer strain which 
is put upon the metal tires when travelling over frozen ground, 
and states that the theory of iron and steel becoming brittle at a low 
temperature is in defiance of all that is known of the properties of the 
materials, and of the experience of everyday life. Joule experimented 
with darning needles and garden nails, and applied tensile strain and 
falling weights, in order to test the resisting power at ordinary tem- 
peratures (55° F.) and at temperatures considerably below the freezing 
point (0° to 10° F.), and gives as the collective result of all, that the 
cold needles resisted better than the warm, and that equal numbers 
(21) of cold and warm nails broke; he thence concludes that frost 
does not render either iron (cast or wrought) or steel brittle. 

In order to ascertain the effect of hardness upon the strength and 
elasticity of these small specimens of cast-iron, the author hardened 
them by first heating the nails nearly to the melting point and then 
plunging them into water. Those sufficiently hard to resist the action 
of the file were selected for the experiments ; others he allowed to cool 
down slowly from a bright red heat. The average breaking weight 
was 125°2 for hardened nails, and 136°2 for soft nails; the average 
deflection was in the proportion of 0°0056 to 0°0080. By reducing 
these figures to the uniform dimensions of pieces of iron three feet in 
length and one inch square, making a deduction of one-sixth from the 
deflections, on account of the taper of the nails, they became— 


Breaking weight. Deflection. 


Nails in original state ...... 2673 0°922 
Hardened .  eneenens 2002 0°677 
Softened -  eeeens . 2448 0°924 


R. Spencet has investigated the effect of cold upon cast-iron in regard 
to its powers of resisting transverse strain, either of weight or pressure, 
and finds that a specimen of cast-iron, having at 70°F. a given power 
of resistance to transverse strain, has that power increased by 3 per cent. 
at zero. The difference in the breaking weights actually required in 
the 140 different experiments, amounting to as much as 40 per cent., 
leaves it doubtful, however, whether a mean difference of only 3 per 


* Proc. Lit. Phil. Soc. of Manchester, x, 917; Chem. News, xxiii, 101, 145. 
t+ Proc. Lit, Phil. Soc, of Manchester, x, 94; Chem, News, xxiii, 109, 124, 
VOL. XXIV. 21 
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cent., indicative of highly homogeneous iron bars, should be looked 
upon as conclusion. 


W. V. 


Chemical Phenomena of Iron Smelting. By I. L, Bru.* 


THIS paper contains an account of Mr. Bell’s preliminary researches 
on the conditions which determine the best size of the blast furnace 
and of the minimum temperature requisite for the chemical actions 
involved in iron smelting. 

The author describes his experimental researches on the action of 


_ the different gases of the blast-furnace on iron and on oxide of iron at 


various temperatures. The bearing which these valuable experiments 
have on the questions of the best size of furnace and of the best 
temperature of the blast the author reserves for future consideration. 


C. G. 


The Chemistry of Iron Smelting. By C. Scuinz. (Dingl. Polyt. J., 
exly, 117, 188, 273). 


A Comparison between the Working of the Ordinary Puddling Furnace 
° and the Siemens Regenerative Furnace. By Dr. Kosmann.t 


AFTER an examination into the construction and management of a 
Siemens’ furnace and of the composition of the slags produced in an 
ordinary and in a Siemens’ furnace, the author concludes that the 
Siemens’ may be used with advantage :— 

(1.) In processes which require great heat, or where cheap and 
otherwise useless fuel is to be had. 

(2.) In all cases where a constant temperature and where a flame of 
a specific kind are required. © 

(3.) In circumstances where another motive force is available, such 
as water or waste steam power from other furnaces. In such cases a 
saving of 50 per cent. in fuel can be effected by the use of the 
Siemens’. 

On the other hand, where cheap inferior fuel is not to be had, and 
where steam is not obtained as a waste product from other furnaces 
the employment of the Siemens’ furnace is questionable. 


C. G. 


* Journ. Iron and Steel Inst., Feb., 1871. 
+ Chem. Centr., 118, from Grimmsberg u. h. Jahr. 6, xix, 341. 
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On Kréncke’s Method of Amalgamating Silver Ores. By Lovis E1cw.* 


Tue author has submitted Kréncke’s method, which is largely used on 
the western coast of South America for the treatment of the sulpho- 
arsenides and antimonides of silver, to a series of experiments in order 
to discover the chemical changes which take place in the process. The 
following are his results :— 

(a.) On treating the finely-ground red ore with a hot solution of 
cuprous chloride and sodic chloride the powder becomes black. This 
powder ‘on analysis proves to be composed of silver sulphide and 
cuprous sulphide, the solution containing antimonious chloride, thus— 


3Ag.S,Sb.8; + 3Cu,Cl, + NaCl = 3Ag.S + 2SbCl, + 3Cu,8 
+ NaCl. 


(b.) The silver sulphide acted upon by the same reagents in pre- 
sence of zinc gives almost immediately a precipitate of metallic silver. 


Ag.S + CuCl + Zn + NaCl = Ag, + CusS + ZnCl, + NaCl. 


The chief points to be attended to in working this process are :— 

(1.) The employment of hot concentrated solutions of cuprous 
chloride and sodic chloride, the latter being necessary in order to 
obtain a greater quantity of cuprous chloride in solution and also to 
prevent the formation of basic copper salts. 

(2.) The finely-ground ores must be used dry, in order that they 
may be rapidly and fully saturated with the solution, and also to avoid 
the formation of basic salts. 

(3.) The amount of the amalgams of mercury with zinc or lead, and 
of the cuprous chloride, must be so regulated as to avvid the precipita- 
tion of the copper, which would then enter the amalgam and lead to 
difficulty. When this occurs, Kréncke treats the pressed amalgam 
with a hot solution of cupric chloride, obtaining the reaction— 


CuCl, + Cu = Cu.Cl,. 
C. G. 


Improved process of Extracting Silver and Gold from Arsenio-Sulphides 
of Lead, Copper, §c. By C. W1DEMANN.T 


Tue author describes a process, recently patented by Cyprien Marie 
Tessié du Mothay, for the extraction of silver and gold from sul- 
phurets, arsenio-sulphides and antimonio-sulphides of lead, copper, 
&c., containing the precious metals. The following are the main 
features of the process :— 


* Chem. Centr., 1871, 121, from B. u., Hiittenm. Zeitung, xxx, 29. 
+ Chem. News, xxiii, 126. 
212 
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1. The sulphur ores above mentioned are roasted with silicates, 
litharge being added to complete the oxidation. 

2. The easily fusible scoria thus obtained is run on to a bath of 
molten lead with which it is thoroughly mixed by mechanical means. 
The molten lead is said to dissolve out the whole of the gold and 
silver. The scoria is then removed, and fresh charges of the fusible 
silicates are added until the lead becomes sufliciently rich for 
cupellation. 

3. The siliceous scoria is reduced by charcoal and iron, and an alloy 
of lead and antimony obtained. 

4. This alloy is freed from antimony by acting on it at a high 
temperature with steam, which oxidizes the antimony. The lead is 
freed from all traces of antimony by means of a small quantity of 
lead sulphate. 

Should the alloy contain copper instead of antimony, lead sulphide 
is-added, and the resulting scoria of copper sulphide is removed. The 
pure lead thus obtained is either sold or used in the treatment of fresh 


ore. 
C. G. 


A new Method for Refining Crude Silver. By F. Gurzkow.* 


Tue well known method of obtaining refined silver by the separation 
of the gold, lead, copper, &c., through the agency of sulphuric acid 
and copper sulphate, has many important disadvantages. In the first 
place, the silver sulphate obtained in this process requires much water 
for its solution; inconveniently large apparatus must therefore be 
employed ; and in the second place, a serious commercial difficulty 
arises from the fact that the refiner is obliged, in the cementation of 
the silver sulphate by metallic copper, to produce copper sulphate, which 
is already a product of so many technical operations, that its forma- 
tion in the process necessarily leads to loss. 

The author avoids these commercial difficulties by limiting the pro- 
duction of copper sulphate to the amount of copper contained in the 
raw silver bars. He has used the following method for many years 
in the works of the San Francisco Assaying and Refining Company. 
The hot thick liquid, obtained by treating the bars with sulphuric 
acid in iron vessels, is run into a large cast-iron pan containing sul- 
phuric acid of 58° Baumé, heated to about 110°C. A small quantity 
of water is then added, and after a few minutes the now clear liquid 
is run off into a lower pan, surrounded with cold water. The amount 
of water added is regulated by the density of the acid solution ; it not only 
serves to reduce the density of the acid liquid, containing the dissolved 


* Deut. Chem. Ges. Ber., iv, 114. 
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metals to 58° Baumé, but also to precipitate the lead sulphate. The 
total amount of dilute acid employed is about 10 cubic feet for each 
centner of refined silver obtained. The heavy precipitate formed not 
only clarifies the liquid, but also carries down with it all gold that 
may be in suspension, a result of the highest importance, which renders 
this method of treating the liquids much superior to that of pouring 
the vitriol solution of the bars into water. 

When the liquid in the lower pan has cooled down to 30° C. to 40° C., 
it is pumped off from the crystals of silver sulphate into an upper pan 
where it is again heated and used as acid. The silver sulphate thus 
freed from the mother-liquor is found as a hard yellow crystalline 
mass of from one to two inches thick, containing very little free acid. 
This isremoved with iron shovels and placed in a leaden box on wheels 
having a false bottom from which the drainage-liquid can be run off. 

Mixed with the crystals is found a red powder, consisting essentially 
of copper sulphate. A hot concentrated solution of ferrous sulphate is 
then run through the mass; the copper sulphate is first dissolved and 
the first portion of the filtrate is collected in a separate vessel in 
order afterwards to obtain the blue vitrial from it. When the filtrate 
shows the pure brown colour of the ferric sulphate, it is collected in a 
shallow pan in order that the dissolved silver sulphate, and with it the 
metallic silver, may be precipitated on cooling. This powder is after- 
wards added to the main mass in the filter. The crystals in the filter 
are gradually converted into a coherent mass of metallic silver, and the 
operation is judged to be finished when the filtrate shows the pure green 
colour of ferrous sulphate. The metallic mass is then thoroughly 
washed with pure water, pressed by a hydraulic machine, and melted. 

The oxidized iron solution, after being cooled, is treated with scraps 
of iron, in order to reproduce ferrous sulphate for fresh operations. The 
small quantity of copper and silver which is here precipitated by the 
iron, is placed from time to time in the silver sulphate filter in which 
the copper is soon dissolved. 

The amount of concentrated ferrous sulphate used is about 20 cubic 
feet (German) for every centner of reduced silver obtained in the 


filter. 
C. G. 


On the Roasting of Sulphur Ores, with a Description of a New Roasting 
Oven. HasencLeverR and Hetsie. (Dingl. Polyt. J., clxv, 284.) 


Experiments on the Utilization of the Residue obtained from Roasting 
Iron Pyrites. C. Recurers. (Dingl. Polyt. J., exlv, 292.) 
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Silvering and Gilding of Silk. By Witnetm Grine.* 


Tue silk is soaked with a 5 per cent. solution of iodide of potassium, 
and dried, then (in non-actinic light) dipped in a 5 per cent. solution 
of nitrate of silver containing a few drops of nitric acid, and well 
drained ; next exposed for a few minutes to sunlight, and then dipped 
in a 2 per cent. solution of sulphate of iron, It immediately becomes 
grey from reduction of metallic silver, and after washing and drying, 
only requires burnishing in order to acquire the metallic lustre. By 
repeating this treatment, varied, however, by adding a little free iodine 
to the solution of iodide of potassium, the silver deposit becomes 
stronger, By laying the silvered silk in a very weak solution of chloride 
of gold, the silver becomes chloride, and gold is deposited; and by 
then removing the chloride of silver with a solution of hyposulphite of 
soda, washing, drying, and burnishing, the appearance of gilding is 
produced if the deposit of metal be sufficiently stout. It is quite 
necessary to use pure chemicals. 
C. H. G. 


A Comparative Pyrometric Valuation of Kaolins. By C. Biscnorr.t 


Tue author describes the results of his experiments on different speci- 
mens of kaolins, in order to determine their fire-proof values. This 
method consists in heating small cylinders of the clay to the melting- 
point of platinum. This is repeated; the cylinder is then weighed, 
crushed, and mixed with the author’s test-substance, consisting of 2 
parts of pure alumina and 1 part of pure silica. This test-substance is 
added in proportions of 4, of the weight of the cylinder, the cylinder 
being heated to the melting-point of platinum after each addition. 
This is repeated until the cylinder remains unglazed and the structure 
becomes granulated. The value of the kaolin is estimated by the 
quantity of the test-material required. This varies from ,%; to 1% of 
the weight of the cylinder. 

In a postscript the author gives the results of his experiments to 
determine the comparative action of ferric oxide, lime, magnesia, and 
potash in rendering silica fusible. He found that, in order to render 
100 parts of silica fusible at the melting-point of platinum, the following 
amounts were needed :— 


MD svwens oors - 100 parts, or equal weights. 
BE v6 essevevccees 45—50. 
re ee --. 40—45. 


KrO ..cccacccceves 20-80. 


* Chem. Centr., 1871, 174. 
+ Dingl Polyt. Jour., exeviii, 396—411. 
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On the supposed Incapability of Potash to form Ultramarine. 
By W. Srern.* 


In examining this question, the author prepared a “frit” from 
Meissen clay (Meissner Thon) and 1°4 part carbonate of potash. 
This was milk-white, and in outward appearance resembled the usual 
soda “frit,” so that probably its optical properties would not interfere 
with the production of a blue colour. He then proved that sulphide of 
potassium is capable of forming sulphide of aluminium when fused with 
alumina. Next, that when potash frit and soda frit are exposed side 
by side to the vapour of sulphide of carbon at a red heat, similar black 
masses are formed, both containing the essential (for the formation 
of ultramarinet) black sulphide of aluminium. When these sulphu- 
retted frits were washed with water, that containing soda remained 
unaltered, but that with potash softened and evolved abundance of sul- 
phuretted hydrogen, losing at the same time its colour and becoming 
dirty green. This difference is to be ascribed to the greater ease with 
which potassio-aluminic silicate is attacked by water as compared with 
the corresponding soda compound. If the silicate which encloses the 
particle of aluminic sulphide is decomposed or dissolved, the latter comes 
in contact with water and is destroyed; therefore if potash ultramarine 


is formed it will be destroyed by water. 
C. H. G. 


On the Colouring of Cemented Work. By H. Friinune.t 


THE addition of colouring matters to cement more or less injures its 
setting power, and fails to produce pure tints. Cheap and permanent 
colour-washes may be made by mixing equal volumes of the dry pig- 
ment and burned and washed flint with milk of lime; a little water- 
glass may be advantageously added. The tint produced is very 
agreeable, and, if stable mineral colours be used, as durable as the 
cement itself. 

Surfaces of great beauty are produced by finely powdered marble 
and flint, with the faintest tint of chrome-green. The wash should be 
applied as soon as possible after the cement has set, and if possible in 
one coat only; but if two are necessary, the second must be made with 
the addition of water-glass. It is indispensable that the work be freely 


wetted for a week after laying on the colour. 
_ F. H. H. 


* J. pr. Chem. [2], iii, 137. 
t See p. 167 of this volume. 
t Dingl. Polyt. Journ., cxcix, 497. 
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-Amorphous Silicie Acid as Mordant for Colowring Matters. 
By M. Reiman.* 


PRECIPITATED silicic acid possesses enormous power of absorbing 
colouring matters from solution, especially the aniline colours. ‘The 
hydrated silica coloured with fuchsine, aniline blue, or aniline violet, 
retains these colours when washed with cold water, but partially gives 
them up when boiled with water or spirit. The coloured powders 
obtained are brilliant, and adapted for calico printing. By help of 
hydrated silica it is easy to fix, even on cotton, those colours which 
will not dye in a direct manner. For this purpose it is only necessary 
to pass the cotton through a solution of water-glass, then through 
dilute acid, and to thoroughly wash, in order to give it the power of 
absorbing the aniline colours with production of fresh and lively tints, 
which more nearly approach the colour of the original dye-stnff than 
do those produced on cotton mordanted with tannin. 

The action of the silica is a surface action, and is not due to the 
presence of traces of alkali, as is proved by the fact that glass, the sur- 
face of which has been etched by hydrofluoric acid, possesses the same 


power of taking up those colours. 
C. H. G. 


Bailey’s new Bleaching Process with Sulphurous Acid. By FR. 
FRESENIUS.f 


Tue well-washed material is introduced into a turbine, which is then 
closed by a cover having a communication with an apparatus in which 
sulphur can be burnt. On setting the turbine in motion, air contain- 
ing sulphurous acid is drawn into the apparatus to replace that expelled 
by the centrifugal force. The moist material absorbs the acid gas. 
The turbine is not seriously attacked by the sulphurous acid if it be 
occasionally washed out with'a weak alkaline solution. 
C. H. G. 


On the Reactions of various Oils with Sulphuric Acid. By G. P. Cuarxe.t 


O1Ls were experimented upon which were as far as possible perfectly 
pure. Their sp. gr. was determined at 15° C. The proportion of 
acid to oil was as 1 to 25. Each experiment lasted ten minutes, and 
the changes produced by the acid were observed carefully with a large 
magnifying glass. For the details we must refer to the paper itself. 


Ws Vx 
* Chem. Centr., 1871, 61. 
+ Chem. Centr., 1871, 174. 
t Chem. News, xxiii, 145. 
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On the Physical Properties and the Heating Power of different Petrolewms 
from Russia. By H. Sarnte-CuairE DEVILLE.* 


Tue oils which the author examined came from Baku, on the Caspian 
Sea, and were sent to him for the determination of their commercial 
value. 

Petroleum is chiefly used for burning in lamps. A good lamp-oil 
must be fluid enongh to be taken easily up by the wick, and at the 
same time not too volatile; these two conditions are fulfilled by that 
portion which boils between 150°—300°; that boiling below this 
temperature is too volatile, giving rise to dangerous explosions; whilst 
that boiling above 300° is too viscid, and can be only used as Jubricat- 
ing oil or as fuel. ' 
On subjecting the different samples to fractional distillation, the 


following results were obtained :— 


1. 2. 3. 
Crude Naphtha from the | Residue from the stills at | Black oil from Weyser’s 
Balchany Wells. the Baku Works. works in Baku. 
Matter volatile below— Matter volatile below— Matter volatile below— 

100°.... 1 percent, 240° .. 1 percent. 200° .. 23 per cent. 
160°.... 5 fe 260° .. 23 ,, 240 .. 8 a 
Be voces SS wx 280° .. 43 ,, 260° .. 14 vip 
200°.... 14 xy 300° .. 77s, 280° .. 223 ,, 
220°.... 153 ,, 300° .. 337 ,, 
260°.... 29 ie 

280°.... 37 a 

300° .. 41°3 - 


It is thus seen that Nos. 1 and 3 will yield a certain quantity of lamp- 
oils, and that No, 2 can only be used either as lubricating oil or as 
fuel. 

The following two samples, which the author had obtained in large 
quantities, were used to determine the heating power of these oils :— 


4. 5. 
Light oil. Viscid oil. 
Matter volatile below140°.. 2°7 p.c. | Matter volatile below 200°.. 1 p. e. 
” ” 160° ee { ” ” ” 220° oe 1°3 ” 
” ” 180°... 133 ,, ” $9 240°.. 17 ,, 
” 9 220°.. 19 9 a» ew. Ww & 
” ” 240° alli 23°3 ” ” ” 280° ee 6 ” 
» ” 260°.. 29°3 ” yy ” 800°.. 97 ” 
ae ae 


300°.. 733 ,, 


* Comptes Rendus, lxxii, 191. 
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The author had already, on a former occasion, pointed out that 
petroleum expands very much by heat, and that, therefore, in order to 
avoid dangerous explosions, the barrels ought never to be completely 
filled, if they are subjected to a great variation of temperature. He 
has determined the specific gravity of the different samples at 0° and 
50°, and calculated the coefficient of expansion— 


Specific gravity. 
ite Coefficient of 
expansion. 
At 0°. At 50°. 

No.1. 0°882 0°8473 0:000817* 
~~ 0928 0°888 0:00091 
eS ee 0°897 0°865 0°000737 
ae Seow 0°884 0°854 0:000724 
ween 0°938 0907 0000681 


If now, to be on the safe side, we assume that the temperature may 
vary within 50° during the transport, we can easily find how much space 
ought to be left empty in each barrel by multiplying its capacity with 
50 x coeff. of expansion. 

‘To find the theoretical heating power, the author determined the 
composition of the different oils— 


No. 1. No. 2. No. 3. No. 4. No. 5. 
Hydrogen cc cecccces 125 11-7 120 13°6 12°3 
Carbon ..sscesseeee 87°4 87:1 86° 863 86°6 
Oxygen ..seseveeess Ol 12 15 01 11 

100°0 100-0 100°0 100°0 100°0 


To calculate the heat of combustion from these numbers, we must 
subtract from the hydrogen ith of the oxygen, multiply the difference 
by 344°62, and add to the product the quantity of carbon multiplied 
by 80°8. 


Theoretical Heat of Combustion :— 


ees TED 11370 cal. 
eee ee sone En 
oy NE NES 11060 ,, 
Ce heaeeen ar =P 
ig ORIN CaN 11200 ,, 


* The coefficient of expansion of the light American petroleum is, according to 
my determinations, about 0°0008 at temperatures below 50°.—C. S. 
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These numbers are higher than those found by experiment, as by the 
combination of carbon with hydrogen a certain amount of heat is given 
out, but, as Macquorn Rankine has very justly remarked, the num- 
bers are quite near enough to allow a comparison of the value of 
mineral oils as fuels. 

By previous experiments, the author found that the heavy coal-tar 
oil has nearly always the same composition, and that it gives with a 
really remarkable regularity always the same quantity of heat when 
burned in a properly constructed calorimeter. Its sp. gr. at 0° is 1:044; 
one kilogram gives, on burning, 8916 heat-units, and yields 12°77 kilo. 
of steam. This oil the author uses as a standard to compare the 
actual heat of combustion of his samples. 

He employed as calorimeter a steam-engine of 8 horse-power, which 
was provided with a Belleville boiler, in which, during the experiment, 
the pressure was kept constant within ~>th of one atmosphere. By 
means of this engine, air was pumped into an iron reservoir of 40 cubic 
metres capacity, provided with a stopcock, through which the air 
escaped under a constant pressure of 2? atmospheres. 

The following numbers were obtained :— 


Pressure | Pressure of | Tempera- 


of steam air in ture of Water Oil 
in atmo- | reservoir in feed- volatilized. | consumed. 
sphere. | atmosphere. water. 
Standard oil .. 3°8 2°65 26° 161 kilos. | 18°23 kilos. 
Oil No.4 .... 3°8 2°75 26°2° i a 15°45 ,, 


From the numbers in the last line we obtain the number 11460 heat 
units. One kilo. of oil No. 4 produces under the ordinary pressure, and 
without work being done, 16:4 kilo. of steam. Oil No. 5 gave 126°6 
kilo. of water volatilised for 11°852 kilo. of oil consumed—hence the 
heating power is 10800 heat units. 

1 kilo. produces without work, and under the ordinary pressure, 
15°55 kilo. of steam. On comparing these numbers with those calcu- 
lated from the composition, we find— 


Found. Calculated. Difference, 
eS eer . 11460 11660 200 
a O civoones 10800 11200 400 


We have thus a mean of difference of 300 heat-units, and if we 
assume that the other samples give the same difference, we come to the 
following results :— 


Found. Calculated. 
> eer icon. 2 11370 
ice eadmewes 10700 11000 


9 Beoccesece coe IO 11060 
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The heating powers of those Baku oils are higher than those of 
the petroleums of America and Europe, which the author has previously 
examined. 


C. S$. 


On the Part played by the Salts and unerystallisable Sugar in the 
Generation of Molasses. By E. Feurz.* 


TuE author has attacked this much disputed question, by experiments 
carried out in a form analogous to the conditions obtaining in actual 
work, 7. e., he “ boiled” various artificially prepared syrups in a partial 
vacuum. For this purpose a two-necked flask was employed; one neck 
of which carried a thermometer and a bent tube for introducing the 
syrup, and the other, a tube leading to a condenser delivering into 
a graduated tube, in which the water distilled off could be measured. 
This measuring tube was put in connection with the vacuum of the 
factory. 

In all the experiments a syrup containing 50 per cent. of sugar was 
employed, and to this was made the required addition of salt, &c. 
The first experiments were made with syrup, to which, salt, saltpetre, 
or a mixture of both, or lastly salt, saltpetre and uncrystallisable sugar 
had been added. They gave asa result: that the sugar retained in 
the molasses did not exist as a compound with a chloride or as a solu- 
tion in uncrystallisable sugar. The explanation of the formation of 
molasses is to be sought in the physical nature of molasses itself. The 
characteristic viscosity was produced only in the last of the above 
named experiments, viz., where uncrystallisable sugar had been 
added—this not only hindered the crystallisation, but also the concen- 
tration. 

Experiments made on the behaviour of mixtures of the two sorts of 
sugar alone, showed that even large quantities of uncrystallisable sugar 
would not prevent the crystallisation of that portion of the cane-sugar 
which was in excess as compared with the water remaining in the 
mass; but that the evaporation was rendered difficult, and the ultimate 
crystallisation very slow. When the two sugars were present in about 
equal quantities, concentration could not be pushed far enough to 
reduce the water below the amount which could retain all the cane- 
sugar in solution. 

From these observations the author concludes that uncrystallisable 
substances, whether invert sugar or those classed as organic non- 
saccharine bodies, are the true molasses builders, and that they act as 
such in two ways: Ist., by preventing a sufficient degree of concentra- 


* Chem. Centr., 1871, 165, from J. des Fabricants de Sucre, 1870, 52. 
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tion; and, 2ndly, by rendering a boiled mass so sticky, that even if 
sugar-crystals are formed, they cannot be separated from the syrup. 
C. H. G. 


On the Influence of Certain Organic and Inorganic Salts on the Orystal- 
lising Power of Cane Sugar. By A. MarscHatu.* 


As to the nature of the bodies which retain sugar, and prevent its fully 
crystallising from solution (the so-called molasses makers), nothing 
certain has yet been made out. Generally, the salts contained in sugar 
juices are considered as the principal cause of the formation of molasses, 
and the author set himself the task of determining in what degree the 
various salts possess this power. He enclosed sugar in tubes, together 
with a quantity of a solution of various salts, such as occur in beet- 
juice, the water of which was less than half the weight of the sugar, 
and therefore incapable of dissolving the whole of the latter at ordinary 
temperatures. The tubes were sealed and warmed till all the sugar 
was in solution, and then allowed to remain at rest in a cool place for 
17—21 days; sugar crystallised out. The tubes were opened and the 
mother-liquid examined, by estimating the sugar, water, and salt con- 
q tained init. Ifthe given salt had the power of preventing the crystal- 
lisation of sugar, the mother-liquid obtained should contain a propor- 
tion of sugar to water greater than 2:1 which is that which obtains 
in pure aqueous saturated solutions. In this way he obtained results 
which led to classifying salts, as—-1st. Negative molasses makers ; 2nd. 
Indifferent bodies; and 3rd. Positive molasses makers. 

The negative molasses makers, or bodies which diminish the solvent 
power of water for sugar are—sodic sulphate, nitrate, acetate, butyrate, 
valerate, and malate; magnesic sulphate, nitrate, and chloride; and 
calcic chloride and nitrate. 

The indifferent bodies which are without influence on the crystallisa- 
tion of sugar are—potassic sulphate, nitrate, chloride, valerate 
oxalate, and malate; sodic chloride, carbonate oxalate, and citrate; 
and caustic lime. 

Positive molasses makers are—potassic carbonate (saline coeffi- 
cient 3°8), acetate (saline coefficient 0°9), butyrate (saline coefficient 
09), and citrate (saline coefficient = 0°6). Betaine was shown to be a 
negative molasses maker. 


C. H. G. 


* Zeitschr. f. Chem. [2], vii, 63, from Zeitschr. d. Ver. f. Riibenzucker Industrie, 
1870, 339. 
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On the Manufacture of Starch Syrup and Starch Sugar. 
By Cart Krarke.* 


Tue author finds that the addition of 2 oz. (4 “loth ’’) of concentrated 
nitric acid for every pound of sulphuric acid employed in converting 
starch into sugar, diminishes the time of boiling by one-half. 

The paper contains useful working details, but says nothing about 
any action of the nitric acid on the copper steam worm. 


C. H. G. 


The Centrifugallising of Raw Sugar. By Dr. Orroxar Crcu.t 


Tue author mentions that, in certain Bohemian sugar factories, it is 
found more advantageous to turbine the mass coming from the vacuum 


pan, than to allow it to drain in moulds. 
©. H. G. 


Researches on Malting without Germination. By H. Fuircx.t 


Tue author does not consider that he has come 'to a definite conclusion, 
or that his results can as yet be applied ona largescale. Thesubstance 
of his paper is that barley, when steeped in a warm 1 per cent. solution 
of sulphuric, hydrochloric, or nitric acid for 72 hours, undergoes the 
same chemical changes as when allowed to germinate. He finds that 
nitric acid gives the best results, inasmuch as the “ artificial malt” 
thereby prepared keeps better, and has all the odour of true malt. 

Experiments on a small scale showed a yield of 92 to 94 per cent. of 
good kiln malt. Nothing is said as to the fermentability of the wort 
from such malt. 


‘C. H. G. 


Aération of Must. By C. Weige.t.§ 


THE results hitherto obtained by the use of von Babo’s apparatus for 
aérating must (the must-whisk) show that wine made from must thus 
aérated always comes to maturity sooner than the wine made from the 
same must, but without the use of the must-whisk. Sometimes the 
quality of the wine is also improved. This earlier maturity of the 
wine, by allowing its early sale, is in itself a great advantage. Ex- 
periments undertaken by the author tend to show that this effect 
of the air is due to a precipitation of albuminous matters, and he 
thinks it possible that this precipitate consists of vegetable fibrin. The 

* Polyt. C. Bl., xxiv, 1689. 

t+ Dingl. Polyt. Journ., excviii, 428. 


t Dingl. Polyt. J., exlix, 145. 
§ Chem. Centr., 1871, 58—66. 
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union of the vegetable paraglobulin and fibrinogenic substance con- 
tained in the must is, under ordinary circumstances, retarded by the 
sugar (sugar also retards the coagulation of blood), and when fer- 
mentation has once begun, the paraglobulin is precipitated by the 
carbonic acid produced, and of course no fibrin can be formed. Air, 
however, induces the combination of these two substances, in spite of 
the presence of sugar, and hence the precipitation of vegetable fibrin. 
A. D. 


Food Supplies of Paris during the late Siege. 


THE following papers, referring chiefly to the artificial food supplies of 
the French capital during the late siege, possess some scientific 
interest. 

Method of Purifying Fats. By A. Bortor. (Compt. rend., Ixxi, 
p. 86).—One kilo. of the fat or suet to be purified is mixed with two 
litres of lime-water, and the whole is agitated for two or three hours, 
keeping the mixture heated. This is then cooled, and when the fat be- 
comes pasty it is decanted and submitted to pressure in linen or flannel 
bags. Some water and oleic acids, containing still some solid fatty 
acids, flows away, and can afterwards be readily freed from these 
latter. The oily substance, after two or three days’ repose, becomes of 
a desirable whiteness, and can be used for illuminating purposes after 
the small quantity of lime it contains has been removed by dilute sul- 
phuric acid. Suet thus prepared loses its bad odour, and has acquired 
remarkable hardness and whiteness. After being melted beneath 
acidulated water, it forms a product well fitted for an illuminant, and 
for all the uses to which the best fats are applied. 

Note on Suet and the Alimentary Fats. By M. Dusrunravt. (ibid., 
p- 37).—The most tainted suet is deprived of its characteristic odour 
when it has been fried, and after appropriate frying it may be used for 
any culinary operation, even the making of pastry. These facts are 
susceptible of a satisfactory scientific explanation. 

The author has ascertained that fish-oils are entirely deprived of their 
odorous principle by simply heating them to a temperature of 330°, 
and he has also demonstrated that the fatty acids distil over with steam 
at a temperature above 100°, whilst the neutral fats are fixed under the 
same conditions; further, that the neutral fats behave like the fatty 
acids when submitted to a current of steam at a temperature of 300° 
—330°. Cooks, who do not use thermometers, have various empirical 
methods for ascertaining temperatures. One of these is the appear- 
ance of a white vapour which fatty bodies emit at high temperatures. 
The maximum temperature for good fryings does not exceed 210°-— 
220°, when the substances are cooked in the minimum of time, and 
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absorb the minimum of fatty matter. Fricassees at 150°—160° are 
frequently made, and absorb the maximum of fatty bodies. 

Under these conditions, all the circumstances most favourable to the 
elimination of volatile fatty acids are met with. All the fats sold for 
consumption are more or less odorous,but are yet less odorous than the 
unprepared fats; and the latter are more easily depurated than the 
former. In order to practise this depuration in the kitchen, it is simply 
necessary to raise the fat to a temperature of 140°—150° in a frying- 
pan, and then cautiously sprinkle upon it small quantities of water. 
The steam thus evolved carries off with it the neutral offensive fatty 
matters thus decomposed, and volatile fatty acids. This method of 
purification is capable of receiving numberless modifications, according 
to the particular substance to be prepared. 

In a further communication (ibid., p. 57), Dubrunfaut states that 
the conditions for effective depuration exist in a high degree in the 
process of roasting meat, and in a still higher degree in the prepara- 
tion of the French pot-au-feu. He has also purified by a similar method 
colza oil, so as to deprive it of all unpleasant taste and smell, and he 
thinks that colza oil thus prepared may be usefully employed in 
alimentation. 

A. Wurtz and E. Willm have found that colza oil, when sub- 
mitted to a current of steam heated to 116°—-120°, loses its odorous 
principle and acidity without becoming saponified to a sensible extent. 
After this tréatment, it furnishes, when washed with a warm dilute 
solution of sodic carbonate, to remove all fatty acids, a substance 
capable of many useful applications. 

On the Purification of Fats and Suets from Slaughter-houses for Use 
as Food. By Cu. Fua (ibid., p. 59).—The author recommends 
the process of Dubrunfaut, described above, for purifying fats by 
depriving them by heat of their cellular tissue, and states that it is 
inexpedient to add any foreign matters during the depurative process. 
He recommends simple boiling of the fatty matters for some time over 
the fire. 
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XVIIL.—A new Double Salt of Thallium. 
By R. J. Friswett. 


TxE platino-cyanides are well known for their tendency to form double 
salts, and I have now to lay before the Chemical Society some experi- 
mental results which show that this tendency is capable of develop- 
ment in a direction not hitherto contemplated. 

Sometime since I wished to prepare some specimens of the platino- 
cyanides ; amongst others, that of thallium. I could find no descrip- 
tion of the method of preparation, and so had to discover a suitable 
process. 

It occurred to me that the necessary reaction might take place 
between thallious carbonate COT lo, and potassic platino-cyanide, and 
I accordingly mixed a small quantity of the solutions of the two salts. 
The soluticns were both very hot, as thallious carbonate is but slightly 
soluble in cold water, and a hot solution begins to deposit it if only 
slightly chilled. 

The mixed solutions were left to cool slowly in a covered beaker, and 
after a short time, while the solution was yet very warm, masses and 
tufts of splendid bronze green dichroic crystals began to grow from 
the sides and bottom of the beaker, and from the surface of the solu- 
tion. These I collected with as little injury as possible, by detaching 
them by gentle shaking, and then pouring the whole on to a filter. 
The mother-liquor was removed by a slight washing with perfectly 
cold distilled water, in which the crystals proved almost insoluble. 
(In subsequent preparations I found it desirable to omit this as it 
spoiled the lustre of the crystals.) The crystals were dried at 100° in 
a water-oven, and were found to be of a magnificent crimson red by 
transmitted light, while the reflected colour was an intense bronzy 
green of strong metallic lustre. So vivid is this latter colour by day- 
light, that a friend to whom I exhibited them took them for brass 
filings. 

I at first thought that this salt was the platino-cyanide I wanted, 
but soon found that this was not the case, as it effervesced strongly 
when treated with acids, evolving a quantity of carbonic anhydride, 
the effervescence continuing for a considerable time and a pale pink 
residue being left. J found that the platino-eyanide of thallium was 
yellowish white and completely destitute of dichroic tints, and that it 
could be prepared by decomposing baric platino-cyanide with an 
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equivalent quantity of thallious sulphate, filtering off the baric sul- 
phate formed, and crystallising. It being evident that the salt I had 
obtained was not the platino-cyanide of thallium, I proceeded to make 
analyses. 

0:2991 grm. was burnt with granular oxide of copper in vacuo, and 
the gases passed over ignited metallic copper, the vacuum being pro- 
duced by means of a Sprengel pump, as described by Frankland and 
Armstrong in their paper on water analysis.* The gases were 
pumped off and analysed; they gave 5°089 per cent. of carbon, and 
4697 N. Repeated determinations of the nitrogen gave 4°607, 4°679, 
and 4°586. The carbon came out rather higher, the mean of five ex- 
periments giving 5°204. 

The thallium was estimated as thallious iodide (TII), by precipi- 
tating with potassic iodide in a solution made alkaline with ammonia, 
which renders the iodide very insoluble. 

03452 grm. gave 0°3890 thallious iodide, equivalent to 02395 thallium 
or 69°37 per cent. 0°4965 grm. gave 0°5596 TII, equal to 0°3448 TI, 
or 69°24 per cent. Mean 69°305 per cent. 

The platinum was estimated by fusing the salt with potassic disul- 
phate, which converted the thallium into thallious sulphate, decomposed 
and liberated the cyanogen and carbonic anhydride, and left the 
platinum in the metallic state. 


02635 grm. gave 0°0446 grm. Pt, or 16°88 per cent. 

These results suggest that the salt is a compound of 1 molecule of 
thallious carbonate with 1 molecule of thallious platinocyanide, or 
PtT1,Cy;,COTlo,; the molecular weight of this compound is 1177°4, 
and theory requires the following percentage composition :— 


Found (average). 
5°20 
4°66 
3°96 by loss. 
16°76 16°88 
Th...... 69°30 69°30 
100:00 10000 Tl1= 2040 Pt = 197°4 
The salt, when treated with warm nitric acid, effervesced evolved 
carbonic anydride, and left a pink residue. This was well washed with 
warm water and boiled, when it dissolved, and on cooling, crystallised 
out in long colourless needles. These were burnt as before. 0°3242 
gave 6°785 per cent. carbon and 7°916 nitrogen, results corresponding 
to thallious platino-cyanide, which contains 6°76 per cent. carbon 
and 7°86 nitrogen. 
The salt may be prepared by mixing 4°334 grms. of Pt K,Cy,,30H: 
* Journal of the Chemical Society [2], vi, page 90. 
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with 9°360 grms. of thallious carbonate, when the following reaction 
takes place :— 


PtK.Cy, + 2 COTIo. = PtT!.Cy; COTIo, + COKo;. 


When the salt is treated with potassic iodide, it is decomposed as 
follows :— 


PtT.Cy,COTlo, + 4KI = 4TIl + PtK,Cy, + COKo,. 

It may also be prepared by mixing 7-094 grms. of thallious platino- 
cyanide with 4680 grms. of thallious carbonate when simple com- 
bination takes place. 

Also by mixing 4°384 of baric platino-cyanide with 9°360 of thallious 
carbonate, when the reaction occurs as follows :— 


PtBaCy, + 2 COTlo, = PtTl,Cy,COTlo, + COBao". 


The formation from potassic platino-cyanide is very curious, and is 
also a delicate reaction, as a crystal of thallious carbonate is at once 
stained red if moistened with solution of potassic platino-cyanide. 

The salt is nearly insoluble in cold water, and is dissolved with diffi- 
culty by hot. The aqueous solution is absolutely colourless, and, unless 
very concentrated, does not deposit the salt on cooling. It, however, 
deposits white crystals, which are either a hydrate, or merely a mixture 
of the two constituents deposited simultaneously, but I have not yet 
determined which, though I am strongly inclined to the latter view. 

To recrystallise the salt, it is best to use a hot aqueous solution of 
thallious carbonate, made so dilute that it does not deposit on cooling. 
I have examined the aqueous solution with the spectroscope, but have 
found no absorption bands, though, from the deep colour of the crys- 
tals, I expected to do so. 

The crystals under the microscope appear to be hexagonal prisms, 
terminated by planes at right angles to the longer axis. Some crys- 
tals I have observed with splinters broken off from them longitudi- 
nally, somewhat in the way that a glass rod will break if struck on 
the end. The fracture in this direction is conchoidal, and shows no 
signs of cleavage planes. 

What the crystalline form really is, lam unable to say. But if, as 
I presume, is generally admitted, the formation of a true double salt 
depends upon the isomorphism of its constituent salts, and the resultant 
is isomorphous itself with those constituents, then this platino-cyano 
carbonate of thallium must belong to the trimetric system, to which 
thallious carbonate belongs,* as does also thallious platino-cyanide. 

I use the term true double salt above, in reference to this compound, 
advisedly, and mean thereby an actual molecular combination, and not 
a body of a more complicated nature, such as an alum. 


* Watts’s Dictionary of Chemistry, vol. v., page 753. 
2K 2 
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My best thanks are due to Mr. J. J. Day, for the kind assistance he 
has rendered me in performing the combustions of the salt. 


Discussion. 


Tue President thought the communication just read was an im- 
portant contribution to the knowledge of the double cyanides. It 
appears that the compound is formed only at the moment of solidifica- 
tion; it is an interesting phenomenon to see the beautifully coloured 
crystals shooting out from the colourless mother-liquor. With regard 
to Mr. Friswell’s view that the new salt is a molecular combination of 
thallious carbonate and thallious platinio cyanide, the President was 
inclined to dispute this. If it is to be considered as a molecular com- 
pound at all, then it must bea triple, not a double, salt, for certainly there 
are three molecules in it, viz., thallious cyanide, platinous cyanide, and 
thallious carbonate. Now, such a definitely crystalline body may with 
greater probability be regarded as an atomic compound, the platinum 
affording the link between the thallious cyanide and the thallious 
carbonate, thus :— 


Such a representation would also make the formation of the salt appear 
very simple. The idea of viewing the double cyanides as atomic com- 
pounds ought to receive more attention than chemists hitherto have 
given to it. These cyanides are much too stable to be regarded as 
mere loose molecular combinations. 
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Professor Williamson thought that most chemists are in the habit 
of considering the double cyanides as atomic compounds; there is 
hardly any alternative but to look upon so great a number of atoms as 
bound together by atomic forces. As to the particular mode of repre- 
sentation, however he had some hesitation in exactly following it. 

Mr. Spiller inquired whether the thallium was disguised in the 
salt, or whether it gave the usual reactions, and if the latter was the 
case, whether all the thallium could be precipitated ? 

Mr. Friswell replied that the metal gave all the known reactions, 
and that potassic iodide and hydrochloric acid precipitate the whole 
of it. 

Mr. Perkin inquired whether the pink colour of the residue that 
was left on treating the new salt with an acid may not be due to an 
admixture of some undecomposed salt ? 

Mr. Friswell replied that it was not. 

The President asked Dr. Gladstone whether physical observation 
could not throw some light on the formation of these crystals from a 
colourless liquid. 

Dr. Gladstone thought that this new double cyanide would be an 
interesting material to investigate. From the change of colour of the 
crystals from the colourless liquid he would assume that a molecular 
change had taken place. 

The Presidert suggested that an examination of the isomeric 
cyanides where the nitrogen is trivalent in one case, and quinquivalent 
in the other, should reveal differences in the refractive powers. 

Dr. Gladstone said that he had determined the refractive indices of 
several isomeric bodies and found them to be different. The nitrous 
element in such bodies has a greater power of retarding the motion of 
light than it has in ordinary nitrates, for instance potassic nitrate. 

Dr. Miiller and Dr. Mills observed that there are many cases 
known where colourless solutions deposit coloured crystals, such as 
mercuric iodide, the double cyanide of lead and platinum, &c. 


Norr.—Since writing the above, a further examination of the salt has 
induced me to modify my views with regard to its constitution, and 
to incline to those expressed by the President in the discussion which 
followed the paper. Having obtained some very large and clean 
crystals, I examined them very carefully with the microscope, and 
found them to be square prisms; fortunately, also, I obtained some 
crystals which appeared to taper to a point when seen by the naked 
eye. These when magnified could be easily seen to be composed of a 
number of cubes, arranged in steps and terminating in a single minute 
cube. Another and conclusive proof of their not belonging to the 
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rhombic system was the fact that they exerted no action on polarized 
light. 
The fact of there being so complete a change in crystalline form 
tends, I think, to show that the salt is not a molecular compound. 
I hope to be able to obtain similar compounds with the other car- 
bonates which will, no doubt, throw more light on this point. 
R. J. F. 


XIX.—On Aurine. 
By R. S. Dauz, B.A., and C. ScuorLeMMeER, F.R.S. 


Kouse and Schmitt obtained in 1861 ared colouring matter by heat- 
ing phenol together with oxalic acid and concentrated sulphuric acid. 
Since that time this colour has been manufactured, and is found in 
commerce under the name of aurine or yellow coralline. 

We have commenced an investigation of this body, and found that 
the commercial product is a mixture, from which we have succeeded in 
isolating the pure colouring matter. It is best crystallised from strong 
hot acetic acid, from which it separates on cooling either in splendid 
chrome-red needles, having a diamond lustre, or in smaller dark red 
needles with a steel-blue reflexion; often both forms crystallise toge- 
ther from the same solution. Both contain water of crystallisation, 
which they lose at 160°, assuming at the same time a fine beetle-green 
lustre. 

We have analysed these different bodies and append the numbers, 
but give the formule deduced therefrom with some reserve, as they 
will have either to be confirmed or to be modified by further research, 

The anhydrous compound is C.H,s0;. 


Calculated. Found, 
pager eetiiee \ 
C....... 664 66°7 66°9 
|: rr 44 4°5 


The same body is obtained on boiling the red crystals with such a 
quantity of glacial acetic acid as will not completely dissolve them, 
Dark red needles, with a greenish blue lustre, are then left behind. 

Found. 
ne er, 
C....., O64 666 
} : » 444 4°5 


The red crystals have the composition C,4H,,0; + 2H,0. 
Calculated. Found. 
iene ae 61:3 61:9 61°8 
a 4:7 50 53 
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The steel-blue crystals appear to be C.H,O, + 2}H,0; dried at 
160°, they lost 9°4 and 9°5 per cent. of water; the quantity calculated 
from the formula being 9°4 per cent. 

Kolbe and Schmitt have already stated that the red colour is easily 
transformed by reducing agents into a colourless body. The best 
method for effecting this is to heat the red alkaline solution with granu- 
lated zinc; the liquid soon becomes colourless, and acids now produce 
a white crystalline precipitate, crystallising from acetic acid in 
yellowish thick monoclinic prisms, which are anhydrous and may be 
heated up to 180° without any alteration of weight. The composition 
of this compound is CHO. 


Calculated. Found. 
C.nsaes 775 77°6 77°7 
): rer 54 55 56 


On heating pure aurine with zinc-dust, benzene is produced, besides 
products having a higher boiling-point. We hope that the study of 
those, as well as that of the other substances contained in the crude 
aurine, will give us an insight in the constitution and mode of forma- 


tion of these different compounds. 
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Physical Chemistry. 


Thermochemical Researches. By Jutius THomsen.* 
IX. Specific Heat of Aqueous Solutions. 


THE specific heat is estimated by observing the rise in temperature 
produced in about 900 cub. cent. of the solution, the specific heat of which 
to be estimated by the combustion, in a suitable calorimeter, of a given 
volume of hydrogen, and comparing this with the rise produced under 
like conditions in a known weight of water. The quantities of solution 
and of hydrogen are chosen so as to give a rise of about 3°. As the 
hydrogen burns under constant pressure, the temperature rises regu- 
larly ; and hence, if the temperature of the liquid at the beginning of 
the experiment is taken as much below the temperature of the air as 
it will be above it at the end, no corrections are necessary. ‘The 
accuracy of the method is very great, the differences between the 
means of several sets of experiments never exceeding 2 per thousand. 
The results of the experiments, omitting details, are collected in the 
following tables. 

The specific heats refer to a temperature of 18°. Column 1 gives 
the number of molecules of water (n) present in the solution for one 
molecule of the substance dissolved ; column 2 the specific heat of this 
. solution ; column 3 its molecular weight, or, more strictly, the weight 
corresponding to the chemical formula of the solution. It is given in 
two terms, the first being the molecular weight of the substance in 
solution, the second the sum of the weights of the molecules of water. 
Column 4 gives the molecular heat of the solution, 7.e., the products of 
its specific heat and molecular weight; column 5, the difference 
between this molecular heat and the heat which would be required by 
the water of the solution alone; column 6 gives the specific gravity of 
the solution; column 7, their molecular volume ; and lastly, column 8, 
the difference between 7 and 6. 


* Pogg. Ann, cxlii, 337—380. 
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Molecule. 


- 


Molecular 
Heat 


+ a 


Difference. 


Specific 


Gravity. 


Molecular ., 


Volume. 


Difference. © 


0545 
0°700 
0°821 
0-918 
0°956 
0977 


0 ‘768 
0 ‘849 
0 930 
0°963 
0 *982 


' 


Sulphuric Acid, SO; + nH,0. 


90 
180 
360 
900 

1800 
8600 


92°7 
182 °0 
361 ‘2 
900 
1797 
3595 


1°4722 
1-2870 
1°1593 
1 0692 
1°0355 
1°0180 


Nitric Acid, NO;H + nH,0. 


+ 180 
+ 360 
+ 900 
+ 1800 
+ 3600 


186 °6 

359 *1 

896 
1794 
3597 


6 
9 


Hydrochloric Acid, HCl + 


86°5 + 180 
365 + 360 
86:5 + 909 
36°5 + 1800 
36°5 + 3600 


162 °2 | - 178 


338 °9 

873 
1770 
3561 


— 219 
— 27 
— 30 
— 39 


1°1542 
1:0851 
1:0360 
10185 
10094 


nH,O. 


1:0832 
1:0456 
1:0193 
10100 
1:0052 


Tartaric Acid, CGH,O, + nH,O. 


150 + 180 
150 + 450 
150 + 900 
150 + 1800 
150 + 3600 


246 
513 
957 
1856 
3656 


oa 
+ 
+ 
oe 
oo 


1:2499 
1:1229 
1:0677 
10358 
10186 


Sodium Hydrate, NaOH + nH,0. 


148 *2 
272 °2 
533 
&85 
1781 
3578 


+ 13:2 
+ 22 
- 7 
-15 
-— 19 
— 22 


1:2576 
11450 
1:0782 
1:0486 
1:0246 
10124 


265°9 
534°3 
983°4 
1882°5 
3681°3 
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a 
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Specific 


Molecule. Gravity 


Molecular 
Heat. 
Difference 


| Molecular 
Volume. 
Difference 


Potassium Hydrate, KHO + nH,0. 


56 + 540 522 — 18 1 ‘0887 
56 + 900 876 — 24 1:0550 
56 + 1800 1770 — 30 1 ‘0284 
56 + 3600 3565 — 35 1°0144 


Ammonium Hydrate, NHy.OH + nH,0. 


35 + 540 573 + 33 0 ‘9878 
85 + 900 934. + 84 | 0°9927 
35 + 1800 1833 + 33 0°9967 


Sodium Chloride, NaCl + nH,0. 


180 188 °5 : 1:1872 
360 861 °0 ’ 1:1033 
540 536 1:0718 
900 892 1:04.44 
1800 | 1788 1:0234 
3600 | 3578 1:0118 


fe ae oe Ro 2Be Mo) 
HO GUAe 


Potassium Chloride, KCl + nH,0. 


262 °4 11468 
522 °4 1 0800 
881 10496 
1775 5) 1°0258 
‘3565 1 ‘0136 


nH,0. 


143 °3 : ‘0718 
181 °6 : ‘0664 
443 °6 ‘ 0314 
893 0167 
1791 0086 
3588 1°0044 


nH.0. 


85 + 180 203 ‘8 : 1°2474 
85 + 430 461°7 ‘7 | 1°1137 
85 + 900 904 1 ‘0600 
85 + 1800 | 1791 1 ‘0311 
85 + 3600 | 3593 1.0160 
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Specific 


Specific 
F Molecule. Gravity. 


Heat. 


Molecular 
Volume. 
Difference 


Molecular 
Heat. 
Difference 


Potassium Nitrate, KNO; + nH,0. 


101 + 450 458 °4 . : 490°7 
101 + 900 902 065 939°8 
101 + 1800 | 1791 ' 1839°2 
101 + 3600 | 3575 . 3638°3 


Ammonium Nitrate, NH,.NO; + nH,0. 


80+ 90 118°7 
80 + 360 378 °0 
80 + 900 910 
80 + 1800 | 1808 


Sodium Carbonate, Na.OCO; + nH,0. 


106 + 900 901 + 1 1°1131 903°8 
106 + 1800 1778 — 22 1°0593 1799°3 
106 + 3600 3550 — 50 1:0306 3596'0 


Sodium Sulphate, NazO.SO; + nH,0. 


142 + 1170 1170 0 | 1°'1010 1191°6 
142 + 1800 1787 — 13 | 1:0675 1819°5 
142 + 3600 3574 — 26 | 1°0350 3615°4 


Ammonium Sulphate, Am,0.SO; + nH,0. 


1382 + 540 551 11 | 1°'1148 602°8 
132 + 900 899 1 | 1°0774 957°6 
132 + 1800 1785 15 =| 1°0420 18541 
132 + 3600 3579 21 | 1°0214 3653'8 


Magnesium Sulphate, MgO.SO; + nH,0. 


120 + 360 357 1°2864 
120 + 800 874 1°1253 
120 + 1800 1761 1 -0649 
120 + 3600 3541 1 0334 
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» 


Molecular 
Heat. . 
Difference. & 


Specific 


Molecule. Gravity. 


Molecular 
Difference, 


| Volume. 


Sodium Acetate, NaOC;H;O + nH.O. 


82 + 360 391 + 31 | 1°0993 
82 + 900 921 + 21 | 1°0442 
82 + 1800 1817 + 17 | 1°0230 
82 + 3600 3620 + 20 


n + 200H,0. 

4. ‘ . 7. 
3600 | 3578 363 
3600 | 35380 3642 
3600 | 2578 3634 
3600 | 3578 3644 
3600 | 3606 3654 
3600 | 3549 3626 
3600 | 3551 3619 
8600 | 3548 3636 
3600 | 3562 3598 
3600 | 3568 3603 
3600 | 3583 3599 
3600 | 3602 3648 
3600 | 3613 3649 


119 

98 
150 
166 
145 
208 
111 
174 
161 
152 
159 
261 
331 


t+ +teeteetet+ 
++ ltl tt+tet¢t++¢it+oa 


gm ee Le ie 2 


The numbers in column 4 of the preceding tables express the water- 
value of the solution, that is, the weight of water which requires the 
same amount of heat as the molecular weight of solution, and a glance 
at the table shows that this water-value differs in most cases but little 
from the amount of water present in the solution. In the case of 
sulphuric acid, for example, the solution with 5 molecules of water has 
a water-value of 92°7, the weight of the molecules of water in the solu- 
tion being 90, that of the whole molecule 170; in the solution with 50 
molecules of water, these values are 900, 900, and 980 respectively, 
while, in still more dilute solutions, the water-value sinks even below 
the molecular weight of the water actually present. Similar phenomena 
are observed in most other solutions; the differences in column 5 are 
generally positive in concentrated solutions, gradually sink to zero, 
and become negative in dilute solution. In some few cases, as with 
hydrochloric acid and potassium hydrate, they are always negative. 

Undoubtedly the specific heat of aqueous solutions stands in intimate 
relation to their chemical composition, but before more is known of the 
molecular changes taking place during solution, no formula can be 
given embracing more than two or three characteristics, and until all 
can thus be embraced, such formule have but little interest. 
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Between some of the characters, however, the connection is very 
striking, as for example, between the molecular heat and the molecular 
volume of a solution. 

Previous researches by other experimenters, as well as those of the 
author, have shown that contraction takes place when an aqueous 
solution is mixed with water, i.e., the volume of the solution is less 
than the sum of the volumes of the constituent liquids, and the fore- 
going experiments show that when an aqueous solution is mixed with 
water, the resulting solution has a lower molecular heat than the sum 
of the molecular heats of the constituents. A similar relation is found 
when acids and alkalis are mixed. When potash or soda is neutralized 
with hydrochloric, nitric, or sulphuric acid, the molecular heat of the 
resulting compound is higher than the sum of the molecular heats of 
the constituents, while on the other hand it is found that these potassium 
and sodium salts have a molecular volume greater than the sum of 
the volumes of their constituents; in other words, expansion has taken 
place during combination. In the case of ammonia salts the reverse 
takes place. Contraction is the result of the combination, and the 
molecular heat of the compound is less than the sum of the molecular 
heats of the constituents. A. D. 


On the Heat of Neutralisation of Inorganic and Organic Bases soluble in 


Water. By Jutius THomsen.* 

Tue author has determined the heat which is produced when a solu- 
tion of the hydrates of potassium, sodium, lithium and thallium, con- 
taining 400 molecules of water to every two of the hydrate is neutralised 
with sulphuric hydrate containing 400 molecules of water for every 
molecule of the acid. The thermic reaction of the neutralisation is 
expressed by the formula, (2ROH.aq,SO,H:.aq), in which R signifies 
an atom of the metal. The results of the experiments, which were 
extended to the metals barium, strontium, calcium and magnesium, are 
given in the two following lists :— 


R 2ROH.aq, SO,H;.aq. RO_H,.aq, SO,H).aq. 


| 31290 heat units, 31290 heat units. 
Na.. 31040 _ 31100 = 
— 31050 i 31040 ‘s 
a 31140 + 31130 ua 


On account of the insolubility of magnesium hydrate, the number 
for magnesium in the second list was determined indirectly by precipi- 
tating the solution of the sulphate with potassium and barium 

* Deut, Chem. Ges. Ber., iv, 308, 


474 ABSTRACTS OF CHEMICAL PAPERS. 


hydrate. The author points out the importance of these numbers :— 
Firstly, they are almost identical, as the greatest deviation from 
the mean 31,140 heat-units amounts to only 5 per) 1,000; secondly, 
the numbers of the alkalis agree with those of the alkaline 
earths; and finally, magnesium is, by its behaviour, allied with the 
other hydrates mentioned. It may thence be concluded that the 
molecule of sulphuric hydrate always furnishes the same amount of 
heat, namely 31134 units, with whatever hydrate of the alkalis or 
alkaline earths it is neutralised. 

The oxides of lead and of silver give different numbers, 18,750 
and 14,040 heat-units ; and, moreover, the eight bases of the two lists 
when neutralised with other acids than sulphuric hydrate, do not 
always appear to belong to the same group. Thus thallium gives with 
hydrochloric and sulphydric acids, the same numbers as silver; so that 
similarity in the evolution of heat seems to require similarity in the 
chemical process. 

Ammonia and ethylamine gave numbers which are considerably 
lower than might have been expected, if the ammonium theory holds 
good in the case of the aqueous solutions of these substances; and the 
author considers this as a strong proof that the constitution of these 
solutions is really quite different from that of the inorganic hydrates 
of the alkalis. 

The number found for tetramethylammonium hydrate is 31,010, 
and seems, therefore, to confirm the supposed analogy between these 
organic ammonium bases and the hydrates of the inorganic bases. 

The heat evolved on mixing stibethy oxide with sulphuric hydrate 
or with the halogen acids was very inconsiderable, only about one- 
tenth of that obtained with the other bases; it seems, therefore, that 
this body possesses a constitution different from that of the previously 
mentioned organic bases, and that its compounds with the hydrated 
acids will perhaps have to be considered as double salts. 

The author proposes to extend this research to a greater number of 
organic bases. 


R. 8. 


On the Heat evolved in the Formation of Aqueous Solutions: 
By Frizprich Mour.* 


TE author traces the heat which has either been evolved or absorbed 
in the act of chemical combination in the new qualities of the product, 
which in the first case possesses higher melting and boiling points, 
and less volatility than the mean of the constituents, and in the second 
case has lower melting and boiling points, and is less easily fusible. 
Generally, the fall of temperature occasioned by the solution of a 
* Deut. Chem. Ges. Ber., iv, 314. 
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salt in water, or by mixing a salt with snow, is ascribed to a change 
in the state of aggregation. Mohr, however, referring to the fact that 
a fall of temperature is also observed when an aqueous solution of 
common salt is mixed with an additional quantity of water—when no 
liquefaction takes place—thinks that this explanation does not account 
for the whole loss of heat, but that part of the heat disappears and be- 
comes latent, or enters the body in such a manner as to give rise to a 
new permanent quality, namely, lower freezing point. 


R. 8. 


On the Variations of the Coefficient of Expansion of Gases. 

By M. E. H. Amagat.* 
Tue author has estimated the rate of expansion of sulphurous and 
carbonic anhydride, by direct comparison with atmospheric air, between 
the temperatures 10—60°, 10—100°, 10—150°, 10—200°, and 10—250°; 
the expansion for intermediate temperatures being afterwards found 
by interpolation. The following table gives the results obtained with 
sulphurous anhydride for every 10 degrees up to 50°, and for every 
25° up to 250°, air having, between these limits, the constant co-efficient 
of 0:00367. 


Sulphurous anhydride. 


From 0°to 10° 0:004220 From 100° to 125° — 0:008786 
» 10to 20 “004005 » 125 to 150 003771 
» 20to 30 003930 150 to 175 003760 
» 30to 40 003890 » 175 to 200 003754 
» 40to 50 003863 200 to 225 003750 
» 5O0to 75 003830 » 225 to 250 003748 
» 75 to 100 -003806 


The expansion between 0 and 10° was not estimated directly, but 
was calculated from the expansion between 0 and 100° given by 
Regnault, and that between 10 and 100° found by the author. 

In the case of carbonic anhydride the differences in the rate of ex- 
pansion are much less than they are for sulphurous anhydride, and 
considerable ranges of temperature must be taken in order to obtain 
sensible differences in the coefficients. Thus, between 0° and 100° Reg- 
nault found the co-efficient 0°00371, between 0° and 200° the author 
found a co-efficient of 0°003704, and, practically, the same co-efficient 
was obtained between 0 and 250°. Each number is the mean of 10 or 
12 experiments, as closely concordant as could be expected. More- 
over their accuracy is readily checked by introducing the same gas 
into the two cylinders of the apparatus when the same numbers are 
found. In the case of air, for example, the mean of four experiments 
with one cylinder was 0°00367, the mean of four similar experiments 
with the second cylinder being 0°003671 (the last four experiments 
giving 0°003667, 0:003671, 0:003673, and 0:003673; mean 0°003671). 

* Arch des Sciences phys, et natur. [2], iv, 320. 
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The co-efficient of expansion of sulphurous anhydride decreases with 
increasing temperature, at first rapidly, up to a temperature of 50°, 
and then slowly, up to about 250°, above which it apparently remains 
constant. It seems, therefore, that the coefficient tends towards a 
limit which differs from that of atmospheric air, namely 0-00374. 
Carbonic anhydride shows a similar result; the coefficient diminishes, 
though slightly, up to about 200°, above which temperature it appears 
to remain constant at 0°003695, or also slightly higher than that of 
atmospheric air. 

The author finally advances the following theory. The coefficient of 
expansion of each gas reaches a certain limit, which limit is different 
for each gas, and depends on the complexity of the molecular constitu- 
tion of the gas, the coefficient being the greater the greater this com- 
plexity. A. D. 


On the Determination of the Melting and Solidifying Points of Fats. 
By Tu. WimMMeEL.* 
Tue author, finding his method and those of others, of determining 
melting points, objected tu by Ruedorff, on the ground that according 
to his results, the point of melting would not be the same as the point 
of solidifying, makes some remarks on the fact that some fats may be 
made to solidify at two different temperatures. 

When fats which yield glycerin by saponification are allowed to 
cool whilst in the melted state, their temperature, after first sinking, 
becomes constant for a time, and then exhibits a sudden rise. This 
occurs at a definite point for each fat, which is, therefore, called the 
“natural” point of solidification, although the state of the fat at the 
time may be considered as abnormal (Ueberschmelzung—superfusion ? ) 
The process by which Ruedorff has succeeded in raising the freezing 
point so far as to make it almost coincide with the melting point, can 
only be called an artificial one. Other fats exhibit only one point of 
solidification which coincides with the melting point. 

The author thinks that the solidifying point, which he calls the 
natural one, though it is different from the melting point, should be 
more regarded than it has been hitherto, as it is more constant, and 
allows of an easier determination than the other. 


R. 8. 


On the Thermo-Electric Action of Liquids and Metals. 
By Grorce Gore, F.R.S.t 
Tue object of Mr. Gore’s researches was the further investigation of 
the relations of the temperature and chemical action of metals to their 
electrical state. The metal chiefly examined was copper. Two shallow 
dishes connected by wires with a suitable galvanometer, were so 
* Pogg. Ann., cxlii, 471—474. t+ Proc. Roy. Soc. xix. 324—345. 
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arranged in a U-shaped glass vessel with vase-like terminations, that 
the under surfaces of both could be placed in contact with any active 
liquid contained in the glass vessel. The author in his experiments 
heated one of the copper dishes by pouring hot water into it, the 
other remaining at the temperature of the atmosphere. ‘The general 
results are as follow:—The hot copper dish was positive to the 
cold one, the active liquids were: hydrochloric, hydrocyanic, boric, 
and orthophosphoric acids; cupric chloride (weak solution) ; cobalt 
chloride; manganous chloride ; chromic acid; chromic chloride; zinc 
sulphate (weak solution); magnesium sulphate; calcium chloride; 
strontium nitrate and chloride; barium chloride; sodium nitrate 
(strong solution) ; sodium chloride, iodide, carbonate, and diborate ; 
sodium sulphate (strong solution); trisodic phosphate; potassium 
nitrate, chloride, and chlorate ; potassium bromide (strong solution) ; 
potassium iodide (strong solution); potassium carbonate, hydro- 
carbonate and dichromate ; ammonium hydrate and chloride ; potassium 
cyanide and ferro-cyanide; zinc acetate; and sodium acetate. Nega- 
tive in the following: nitric, chloric, hydrobromic, hydrofluosilicic, 
and sulphuric acids ; ferrous sulphate; cupric chloride (strong solution) ; 
cupric sulphate; zinc sulphate (strong solution); sodium nitrate and 
iodide (weak solutions); potassium iodate; chrome-alum; ammonium 
nitrate; oxalic, acetic, tartafic, and citric acids. In several instances 
where the hot metal was negative with a weak solution, it became 
positive in astrong one. The direction of the current appeared to be 
more influenced by the nature of the acid in a salt than by that of the 
base. Mr. Gore considers the currents in all his experiments of 
difference of temperature to be due either “(1) to the direct influence of 
heat, the effect of which would be to make the hot copper negative in 
acid, and positive in alkaline liquids; (2) to chemical action, which 
sometimes overpowers the direct influence of heat and reverses the 
effect ; or, (3) to both these influences combined.” The action of 
air in promoting oxidation at the line where the liquid and metal come 
in contact with it, no doubt influences the amount of current, as also 
perhaps the direction. Mr. Gore instituted some experiments to 
elucidate this matter, and found that when the air-line was long, the 
metal became electro-negative in all cases, and gave stronger indica- 
tions when the liquid had a powerful chemical action. 

To ascertain whether the quantity of current was due to the 
difference in number of the molecules of liquid touching the hot and 
cold plates respectively, and also what amount of difference of strength 
of liquid was equivalent to the difference of temperature employed, 
the author worked with liquids of unequal strength, instead of un. 
equal temperature. The results arrived at show that heat does not 
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act simply by causing a greater number of molecules of each substance 
to touch the hot plate. 

Following the suggestions of these researches, the author con- 
structed a thermo-electric battery, using acid and alkaline liquids in 
separate glass tubes, having platinum wires fused into their extremities. 
These tubes were so arranged that one end of each could be heated. 
To understand the precise construction of the instrument and the 
manner of connecting the platinum wires, it is necessary to examine 
the sketch in the original paper. The quantity of electricity produced 
by this instrument was small, but the intensity considerable. By 
employing electrodes of larger surface and concentrated liquids, the 
quantity could be largely increased. 

The influence of friction was also examined, and the experiments 
showed that the molecular movements produced by friction are not in 
all cases similar to those produced by heat. 

The author has also ascertained that the thermo-electric properties 
of liquids are not dependent on the molecular structure by virtue of 
which, liquids under the influence of magnetism polarize light 
circularly. 

From these investigations Mr. Gore draws the following general 
conclusion :—‘“ The electric currents produced by the direct influence 
of unequal temperature or friction of platinum or copper electrodes, 


in conducting liquids which do not act chemically upon those metals, 
have their origin in temporary changes of cohesion of the layers of 
metal and liquid which are in immediate and mutual contact, and may 
be considered a very delicate test of the kind and amount of temporary 
molecular movements produced by those causes.” 


S. W. 


On the Increase of Electrical Resistance in Conductors with Rise of Tem- 
perature, and its application to the Measure of Ordinary and Furnace 
Temperatures; also on a simple Method of measuring Electrical 
Resistance. By CuHarLes WILLIAM SIEMENS. 


Dr. Stemens, in the first part of his paper, treats of the rate of increase 
of electrical resistance in metallic conductors under an increase of 
temperature. The tabulated results of his experiments show that this 
ratio is represented by the ordinate of a parabola, modified by two other 
terms depending on linear expansion and ultimate minimum resistance ; 
thus it is not a uniform progression nor does it conform to Dr. Matthies- 
sen’s formula, except within the narrow limits of his experiments. 
The author has used in his investigations different metals, including 
platinum, copper, and iron. In one set of observations the range of 
temperature extended from 0° to 350°, and in another it reached as 
higk as 1000°. 
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Assuming that the electrical resistance of a conductor increases 
according to the velocity with which the atoms are moved by beat, a 
parabolic ratio of increase of temperature follows. Adding the terms 
above mentioned, the resistance 7 for any temperature may be expressed 
in the equation :— 


This formula closely represents the results of experiment. 

Taking advantage of these circumstances, Dr. Siemens shows in the 
second part of his paper, that an instrument may be constructed capable 
of measuring temperature in distant or inaccessible places, including 
the interior of furnaces. For measuring temperatures not exceeding 
100°, two similar coils are connected by a light cable, containing three 
insulated wires. Oneof these coils, “the thermometer coil,” carefully 
protected against moisture, may be lowered into the sea, buried in the 
ground, or conveyed into any place of which it is desired to ascertain 
the temperature. The other coil, ‘the comparison coil,” is placed in 
a test-bath, whose temperature may be raised or lowered at pleasure, 
until an electrical balance is established between the resistances of the 
two coils. This may be ascertained by means of a galvanoscope, or a 
differential voltameter, such as the author describes in the third part 
of his paper, of which an abstract will be found below. . The tempe- 
rature of the test-solution, found by a delicate mercurial thermometer, 
gives the temperature of the thermometer coil. 

The comparison coil may be dispensed with when the resistance of the 
thermometer coil at 0°—which is a constant quantity—is known. A table 
of temperatures corresponding with the indications of the instrument 
saves the trouble of calculation. The third wire in the cable, being 
common to both branches of the measuring instrument, eliminates all 
disturbing influence, which would be considerable when a great length 
of wire was used. 

For measuring furnace temperatures, a platinum wire wound round 
a cylinder of porcelain forms the thermometer coil, and the whole is 
inclosed in an iron or platinum tube. When temperatures not exceed- 
ing 1000° are to be measured, the instrument may be left permanently 
in the furnace. At higher temperatures, it must be introduced for a 
definite time, sufficient to give the casing and wire, within a deter- 
minable limit, the temperature to be measured, but not sufficient to 
soften the porcelain cylinder on which the platinum is coiled. 

The third part of the paper is devoted to the description of a diffe- 
rential voltameter. It consists of two tubes fixed upon graduated 
scales, which are so arranged that the current of a battery is divided 
between them, one branch including a known and permanent resistance, 
and the other the unknown resistance to be measured. The resistance 
and polarization being equal, and the battery being common to both 
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circuits, these unstable elements are eliminated by balancing them for 
the circulation; and an expression is found for the unknown resist- 
ance, X, in terms of the known resistance, C and y of the voltameter, 
including the connecting wires; and of the volumes V and V' of gases 
evolved in the voltameter in any convenient space of time :— 


re os 
x= (C+) —-¥%. 


Changes of pressure affect both sides equally; a reading, however, 
at atmospheric pressure may be obtained by lowering the little supply 
reservoir with dilute acid to the level indicated in the corresponding 
tube. The upper ends of the tubes are closed with india rubber valves 
which may be raised and the gases allowed to escape, until the liquid 
is brought back to the zere point of the scale. The instrument is not 
influenced by magnetic disturbances or by a ship’s motion, and can 
be used by persons not familiar with electrical testing. 


L. KouLFirst’s improved Copper-Zine Battery.* 


THE zinc is cast in the form of a thick cake with three arms attached, 
by means of which it can be suspended in a glass cylinder, one arm 
carries a clamping screw. The cake is pierced in the centre, and its 
lower surface is slightly spherical. A truncated hollow cone of ham- 
mered copper serves as the negative plate. The cone is about one half 
the height of the glass cylinder; it is open below, closed above, with 
the exception of a small hole in the centre. The outside, for a breadth 
of about an inch and a half round the lower rim, and the whole of the 
inside are strongly varnished. Three or four notches are cut into the 
lower rim. A copper wire covered with gutta-percha is soldered to 
the cone, and passes up through the hole in the zine cake. To charge 
the battery, the cone is filled with crystals of copper sulphate, the glass 
is placed over it, mouth downwards, and then inverted ; the zinc cake 
is now hung in, and the cylinder filled with pure water, or, if greater 
strength is required, with a dilute solution of magnesium sulphate or 
sodium chloride. The rate at which the copper sulphate dissolves, and 
consequently the strength of the current, may be regulated by the size 
of the notches cut into the rim. The current remains constant until 
the crystals have been dissolved down to the upper margin of the 
notches. If the battery is employed for ringing ordinary electric bells, 
a cone holding 1} 1b. of crystals will keep it going for about a year. 
A. D. 


* Dingl. Pol. J., ee, 103. 
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On the Electromotive and Electrolytic Phenomena developed by Gold 
and Platinum in Solutions of the Alkaline Sulphides and Sulphuretted 
Hydrogen. By Wittiam Sxkey.* 


Tue author states that electric currents of considerable intensity are 
developed by either gold or platinum under the following circum- 
stances :— 

Two plates of gold (prepared chemically pure) are taken; one is 
placed in a cell partly filled with sea water, and the other in a porous 
cell containing ammonium sulphide, or sea water charged with hydrogen 
sulphide. On making connection, a strong current passes from the 
gold plate in the inner cell to that in the outer, the electric currents 
obtained in this way being able to decompose solutions of gold, silver, 
and copper. 

To avoid the electromotive action described by Becquerel, the author 
previously boils the solutions to expel the air from them, and immerses 
the plates of gold or platinum, while red hot, in the solutions. 

If potash or ammonia be substituted for ammonium sulphide, the 
currents obtained are very much weaker. 


C. G. 


Chemical and Mechanical Changes of the Silver Haloid Salts by Light. 


By C. Scuuttz-Seviack.t 


By exposure to light, silver chloride and bromide become much darker 
coloured, whilst free chlorine and bromine can be detected. In the 
case of silver iodide the colour darkens considerably, but no free iodine 
can be recognized. Schultz-Sellack supposes that these changes are due 
to dissociation caused by the light, and reasoning on this, hoped to be 
able to detect free iodine from silver iodide exposed to light at a higher 
temperature ; no free iodine could however be found, although the salt 
became very much darker. In the dark, the haloid silver salts can easily 
be obtained in transparent crystals, the bromide and chloride from their 
solutions in ammonia, and the iodide from hydriodic acid. If these 
are placed in tubes in presence of free bromine, chlorine, and iodine 
respectively, and exposed to the action of light, no chemical change 
takes place, but. a mechanical one is observed. The silver iodide crys- 
tals fall to powder, whilst the chloride and bromide crystals become 
opaque and lose their brillancy. The transparent layer of silver iodide 
formed by iodizing a silver surface, changes in a few minutes in sun- 
light to a yellow-grey rough mass, which shows by transmitted light 
different colours according to the length of the action; first, it appears 
yellow-brown, then dark brown, then red, green, and blue, and finally 


* Chem. News, xxiii, 221. 
+ Deut. Chem. Ges. Ber., iv, 343. 
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of a bluish white. These colours are caused by diffraction, and seem 
to depend on the fineness of the silver iodide powder; if the layer 
be varnished, it changes its colour and loses a great part of its 
intensity. The mechanical changes of silver iodide are caused only by 
those colours of the spectrum which act on it photographically. By 
exposure under a photographic negative, a positive picture is first 
produced, but by allowing the action to continue longer, it passes 
through beautiful gradations of colour into anegative. Schultz-Sellack 
concludes that the photographic process is inseparably connected with 
the chemical decomposition, and that the mechanical change of the 
silver haloid salts in the photographically sensitive condition is com- 
pletely parallel to the chemical change, but that it is very small. 


A. P, 


On Fluorescence. By F. GoPPELSRODER.* 

WHEN equal volumes of strong sulphuric acid and pure ethyl-alcohol 
are warmed together, the mixture exhibits a greenish-yellow fluor- 
escence, which is observed also in an alcoholic extract of the carbonaceous 
mass, left on evaporating the liquid till sulphur dioxide is freely 
evolved. A mixture of equal volumes of methyl alcohol and sulphuric 
acid exhibits the same phenomenon, the upper layer, which consists 
of methyl alcohol, being colourless. On warming equal volumes of 
sulphuric acid and amy] alcohol, the former is coloured yellow, orange, 
and carmine-red, and exhibits a greenish-yellow fluorescence, especially 
after dilution with ordinary alcohol. J. R. 


A Lecture Apparatus for Specific Gravities. By J. Y. Bucwanay.t 


TuIs is an apparatus for exhibiting the specific gravity of solid bodies, 
and consists simply of a rather large Nicholson’s Hydrometer, the 
total length being 80 centimetres. The stem is 36 centimetres long by 
7 millimetres in diameter, and is graduated so that each division 
represents 1 cubic centimetre of water, thus giving the weight of the 
body placed in the upper scale pan in grams by simple inspection. The 
apparatus is used in a manner precisely similar to Nicholson’s hydre- 
meter. 


C. E. G. 


On a new Manometer for Measuring High Pressures of Gases. By V. 


Reroavarrnr (Avehiv da “Selannasg O] Gy. 8TT) 


tne tom 
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On the apparent Expansion of Mereury, and on the Comparison of the 
Mercurial and Air Thermometers, according to Regnault’s Experiments. 
By J. Bosscua, jun. (Pogg. Ann. Ergiinzungsband v, 444). 


so° 


On the Boiling Points of Organic Bodies. By F. Burven (Phil. Mag. 
[4], xli, 528). 


On the Transformations of the Spectra of Incandescent Gases due to 
Changes of Pressure and Temperature, By A, Wiuuner (Archiv. des 
Sciences [2], iv, 305). 

? ? 


Inorganic Chemistry. 


Considerations on the System of the Elements. By D. MENDELEJEFF 
(Deut. Chem. Ges. Ber., iv, 348). 


On the Conjugated Compounds of Pentatomie Nitrogen. By C. W, 
BiomTranp (J. pr. Chem. [2], iii, 186—224). 


Formation of Ozone in Rapid Combustion. By C. Tuan.* 
THE author attempted to demonstrate Schénbein’s observation that 
ammonium nitrite is formed in the combustion of hydrogen or hydro- 
genous substances by drawing air from the lower edge of the flame of 
a Bunsen burner through an acidulated solution of potassium iodide 
and starch. <A blue coloration was speedily produced, but it was 
noticed at the same time that the air in the vessel containing the solu- 
tion smelt distinctly of ozone. Pure water was then substituted for the 
foregoing solution, and a prolonged current of air from the lower edge 
of the flame drawn through it. On testing the liquid with potassium 
iodide and starch, no blue colour was produced, showing that ammonium 
nitrite was not present. The coloration in the first experiment was 
therefore due to ozone. Than succeeded in obtaining ozone also from 
the flames of hydrogen, of candles, and of a spirit-lamp. The air must 
be rapidly drawn directly from the lower edge of the flame, where cold 
air impinges upon it, the tube used for the purpose having a diameter 
of about 1 mm.; but the current must not be so strong as to draw the 
flame itself into the tube, otherwise the ozone is completely destroyed 
by the combustible gases. Ozone is also furmed when a strong current 
of air is blown through the upper part of the flame. It is produced 


* Zeitschr. f. Chem. [2], vii, 92, from J. pr. Chem. [2], i, 415. 
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in the combustion of hydrogenous substances only, not of carbon. The 
author gives the following explanation of his observations. Ozone, 
according to Clausius and Soret, is represented by the formula Q). 
Now in the combustion of hydrogen one molecule of that element is 
capable of separating the two atoms of a molecule of oxygen, one of 
which combines with the hydrogen to form water, whilst the other may 
unite with a molecule of oxygen to form ozone, thus :— 


H, + O, = H,0 + O; 0 + O, = O. 
It is not surprising that no ozone is formed in the combustion of car- 
bon, seeing that an atom of carbon is capable of combining with an 
entire molecule of oxygen. 


J. R. 


On the Existence and Formation of Salts of Nitrous Oxide. By 
Epwarp Divers.* 

METALLIC sodium thrown on to a solution of an alkali nitrate was found 
by Schénbein to reduce it to nitrite. By using the sodium in the form 
of amalgam, the complete reduction of the nitrate can be readily 
effected. But the nitrite, so soon as it is thus formed by the sodium, 
begins itself to suffer reduction. Among the products of this reduc- 
tion, Fremy has recognized oxyammonia, nitrogen, and nitrous oxide, 
and Maumené has found ammonia. But the principal, and sometimes 
the sole, products are nitrous oxide, a new salt—sodium hyponitrite, 
NONa, and by necessary inference, sodium oxide— 

2NONa = N.O + ONa:. 

When ammonium nitrate is employed, no ammonium amalgam is 
formed, sodium salts are produced, ammonia is liberated, and the 
reductions proceed as when sodium nitrate is taken. 

To prepare hyponitrites, or salts of nitrous oxide, the solution of 
nitrate is treated in a flask with an amalgam of four or more atoms of 
sodium, the solution being kept cool by immersing the flask in cold 
water. The very alkaline product is then treated with acetic or weak 
nitric acid until the liquid no longer gives a brown or black precipitate 
with silver nitrate. Excess of acid must be avoided, except when the 
silver salt of the new acid is to be prepared, when excess of acetic acid 
is of little consequence. 

The silver salt alone has as yet been analysed, and this in a condi- 
tion not quite pure. The results of the analysis, however, indicate a 
composition expressed by the formula, NOAg. 

The following reactions have been obtained with the neutralised 
solution. 

It is alkaline to test-paper. The alkalinity of the sodium salt is 


* Proc. Roy. Soc., xix, 425—431. 
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further shown, firstly, by silver nitrate giving with the solution the 
silver salt of the new acid and a neutral mother-liquor, and secondly, 
by the washed silver salt giving with sodium chloride an alkaline 
liquid, and pure white silver chloride. Ammonium chloride gives a 
similar reaction with the silver salt, but the solution smells of am- 
monia. 

Silver nitrate gives a yellow, pulverulent precipitate, insoluble in 
water, almost insoluble in acetic acid, insoluble in and undecomposed 
by sodium hydrate and carbonate, soluble in ammonia, ammonium 
carbonate, nitric acid and sulphuric acid, and decomposed by hydro- 
chloric acid, hydrosulphuric acid, alkaline chlorides and sulphides. 
From its solution in ammonia, the silver salt can be re-obtained by the 
volatilization of the ammonia, or by the cautious addition of nitric 
acid, or by addition of acetic acid even in excess. It can also be 
re-obtained from its recently made solution in dilute nitric acid or 
sulphuric acid by adding excess of sodium hydrate or carbonate, or just 
sufficient ammonia or ammonium carbonate. It is decomposed, with 
effervescence, by moderately strong sulphuric acid, the products being 
apparently nitrogen, nitrous, and nitric acids. Moderately strong 
nitric acid appears to have the same effect as sulphuric acid. Strong 
nitric acid decomposes it with copious production of red fumes. It 
can be heated nearly to 100° C. without decomposition. Boiled in 
water, it is decomposed. Heated to 100° or higher, it is decomposed 
without fusion into metallic silver, a little silver nitrate and nitric 
oxide. 

Cupric sulphate gives a yellowish, olive-green, flocculent precipitate, 
soluble in acids and ammonia, insoluble in sodium hydrate, and un- 
affected by boiling in water or its mother-liquor. Lead acetate gives a 
cream-white, flocculent precipitate which generally on standing changes 
to a very dense, full yellow precipitate, unchanged by boiling, soluble 
in acids, apparently unaffected by sodium carbonate or ammonia, and 
instantly decomposd by caustic soda. Mercurie chloride gives a cream- 
white, flocculent precipitate. Mercwrous nitrate gives a blackish-grey 
precipitate, not improbably a mixture of mercury and the mercuric 
salt. Nickel chloride gives a greenish, almost white precipitate, and 
manganese chloride a nearly white one. Alum gives a white pre- 
cipitate, and slow effervescence. Ferric chloride gives a slight, reddish- 
brown precipitate; and ferrous sulpate, a whitish precipitate instantly 
darkening to dirty blackish green, and eventually reddish brown. 
Both precipitants cause languid effervescence. These precipitates and 
that given by alum are not improbably only hydrates of the respective 
metals. Zinc chloride gives a white precipitate. Bariwm chloride 
gives no precipitate. The acidified solution gives no coloration with 
Jerrous sulphate, until poured on to concentrated sulphuric acid. The 


486 ABSTRACTS OF CHEMICAL PAPERS. 


acidified solution does not appear to reduce potussiwm dichromate. 
Potassium permanganate gives with the neutral solution the beautiful 
changes of colour from its own violet, through purple, blue, and 
chrome-green, to manganese-green, and then a brown precipitate. It 
is immediately reduced by the acidified solution. Potassiwm iodide 
gives no reaction, not even after acidification with acetic or hydro- 
chloric acid (not nitric acid). Iodine solution is immediately de- 
colorised, even without the addition of an acid. The presence, there- 
fore, of nitrite, not in excess, is masked by the presence of the new 
salt when the potassium iodide test is employed. For the iron, iodine, 
and iodide of potassium tests, the neutralisation of the caustic soda 
must be effected by acetic acid and not by nitric acid. 

The original alkaline liquid acidified with acetic acid and heated 
evolves nitrous oxide (hyponitrous anhydride), thus :— 


2NOH = N.O + OH). 


There is good reason to believe that the yellow insoluble matter 
obtained in small quantity by heating silver nitrite is the silver salt of 
nitrous oxide. 

Some good commercial sodium nitrite has been found by the author 
to give apparent indications of the presence of a minute quantity of 
sodium hyponitrite. 

Hess obtained what appears to have been silver hyponitrite by heat- 
ing barium nitrate, treating the product with silver salt and decom- 
posing some crystals thus obtained by water. 

Lastly, Sir H. Davy obtained what he believed to be the potassium 
salt of nitrous oxide by acting on solid potassium hydrate and sulphite 
with nitric oxide. The product evolved pure nitrous oxide when 
heated. Pelouze’s nitrosulphates, obtained in a somewhat similar 
manner, evolve nitric oxide when heated. 

The author is occupied with a fuller investigation of this interesting 
class of salts. 

E. D. 


On the Specifie Gravity of Aqueous Hydrobroiic Acid. By 
Dr. C. R. A. Wricut.* 


A soLution of hydrobromic acid was prepared in the usual manner, 
by the action of sulphuretted hydrogen upon excess of bromine, in 
preeence of water. It.was carefully rectified over potassium bromide, 
and when submitted to aualysis, was free fiom excess. of bromine, sul- 
phurie acid, and all other sulphur compounds. 


* Chem. News, xxiii, 242. 
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The density was ascertained by weighing a known volume of the 
liquid; and the percentage of real acid subsequently determined, by 
titrating with a standard alkaline solution. Six analyses having been 
made of acid varying in specific gravity from 1°515 to 1:080, a mean 
curve of solubility was deduced, and the following table constructed. 


Per centage Sp. gr. at Difference for Difference in 
5 per cent. . 1 per cent. 


0038 00076 

0039 0:0078 

0°040 . 0°0080 

0-042 0°0084 

0-045 0-0090 

0°048 00096 

0-053 00106 

0-060 00120 

0°070 00140 

0-080 0°0160 

The author finds that the numbers given in the foregoing table, 
agree very fairly with similar determinations by other chemists: at 
the same time he feels compelled to take objection to the statements 
quoted in Watts’s “Dictionary,” Gmelin’s ‘‘ Handbook,” and 
Brande’s ‘“‘ Chemistry,” on the authority of Lowig, that the specific 
gravity of the densest aqueous hydrobromic acid is 1:29; if this 
number be correct, the solubility curve, after passing the sp. gr. 1°5, 
must be abnormal; but it appears more probable, that the acid 
employed by Lowig was impure, and the relation between the density 
and percentage incorrectly assigned. 
To set the question at rest, it is proposed to continue the subject, 

and to ascertain the specific gravity for higher percentages of hydro- 
bromic acid, 


J. W. 


On the Reduction of Sulphuric Acid by Zine Amalgam.* By J. Wauz. 


Ir has always proved a somewhat difficult problem, to effect directly 
the reduction of sulphuric acid to sulphuretted hydrogen, since in the 
majority of reactions in which a reduction takes place, it appears to be 
arrested at sulphurous acid, the more complete reduction to sul- 
penton ee having been observed only in a very few cases. 
The an being cogugand ef the abuve fack, was iherefuxe suuprised,. 


when studying the aziien of. sodium eiialagaas upon concentrated 
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sulphuric acid, to find that a considerable evolution of sulphuretted 
hydrogen took place; and pursuing the enquiry, he has succeeded in 
eliciting the fact, that if the sodium in the amalgam be replaced by 
zinc, not only may a very large quantity of sulphuretted hydrogen be 
formed, but that it is also possible to obtain, through a secondary 
reaction, an abundant deposit of sulphur in the free state. If a small 
quantity of sodium amalgam be covered in a test-tube with an equal 
amount of pure sulphuric acid, sp. gr. 1°84, the smell of sulphuretted 
hydrogen is at once perceived, and on pouring water into the test-tube, 
the. solution appears milky from the suspension of finely divided 
sulphur. But, as might be anticipated, the action proceeds more 
regularly by employing an amalgam of zinc; in this case sulphuretted 
hydrogen is abundantly evolved, and at a certain period of the opera- 
tion, sulphurous anhydride being simultaneously produced, the well 
known reaction takes place between them immediately, and free 
sulphur is deposited. 

Towards the end of the operation, the reaction sometimes becomes 
unmanageable; if too much sulphuric acid be employed, mercury 
and sulphur are volatilized, and the liquid forced out of the flask; 
on the other hand, if it be successfully conducted, the generating 
flask should contain no oil of vitriol, but only metallic mercury, and 
anhydrous sulphate of zinc. No mercury enters into solution during 
the reaction. 

The author criticises the observations of Messrs. Calvert and 
Johnson, published in 1866, upon the action of zinc upon the various 
hydrates of sulphuric acid at a high temperature, in which they state 
that the 4th, 5th, and 6th hydrates are acted upon with a preponde- 
rating evolution of sulphuretted hydrogen; but that if the sulphuric 
acid be diluted with more than six equivalents of water, pure hydrogeu 
alone is formed. According to his own experience, the former reaction 
certainly did not occur, and Kolbe has disproved the latter, having 
shown that when chemically pure dilute sulphuric acid is acted upon 
by chemically pure zinc, a trace of sulphuretted hydrogen is always 


formed. 
a. W. 


Further additions to the history of Hydrate of Carbon Bisulphide. 
By M. Batto.* 
In answer to Wartha’s objection that the temperature, —11°5°, produced 
by directing a current of air on the surface of carbon-bisulphide covered 
with a layer of absolute alcohol, was too high for the existence of the 
solid bisulphide, that substance melting at from —12° to —13°; Ballo 
* Deut. Chem. Ges. Ber., iv, 294. 
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states that he did not observe any formation of the solid substance, 
even when the temperature of the above liquid was lowered to —18°; 
this can be effected by cooling the bisulphide and alcohol with a 
mixture of ice and salt, and at the same time directing the air-blast on 
the liquid. If a layer of water be substituted for the alcohol, the 
formation of the hydrate of carbon bisulphide takes place at a temperature 
much higher than —18°. By directing a current of dry air on to the 
surface of carbon-bisulphide, Ballo found that solidification commenced 
at about —7°. 

By passing air saturated with vapour of carbon bisulphide through 
a tube cooled by a freezing mixture to —15°, the crystalline compound 
was produced ; no crystals were obtained, however, when air dried by 
calcium chloride was employed. 

Ballo remarks that the solid substance, obtained by Wartha by the 
sudden evaporation of a mixture of carbon bisulphide and ether by 
means of the air-pump, has not been shown to be free from water, 
which might also be solidified, he thinks, under the conditions 
employed. 

W. H. D. 


On Sulphuryl Chlorides. By A. Micuartis.* 


Tue author holds that the statements of Williamson, Schiff, and 
Odling, with reference to the production of sulphuryl chloride, SO,Cl,, 
by the action of phosphoric chloride upon sulphuric anhydride, or on 
sulphuryl-hydroxyl-chloride SO.,HO,Cl (Williamson, Ann. Chem. 
Pharm. xcii., 343; Schiff, ibid. cii, 114) ; and by the action of phosphoric 
oxychloride on lead sulphate (Odling, AZanuwal, i, 162) are erroneous. 

The action of phosphoric chloride on sulphuric anhydride perfectly 
free from hydrate, is sluggish and requires to be assisted by gentle 
warmth, the anhydride dissolves so soon as half the proportion of 
phosphoric chloride, indicated by the equation, SO; + PCl; = SO,Cl, 
+PCI;0 has been added, the excess causing evolution of chlorine and 
sulphur dioxide. By fractional distillation, a colourless oily liquid, 
boiling at 146° (corr.), of sp. gr. 1:819 at 18°, and composition 8,0;Cl., 
was separated and named pyro-sulphuryl chloride. It dissolves slowly 
and quietly in water: in contact with phosphoric chloride it decom- 
poses entirely into chlorine and sulphur dioxide. The author’s 
numbers are almost identical with those of H. Rose. 

The same substance is also produced by treating sulphuryl-hydroxyl- 
chloride with half the quantity of phosphoric chloride recommended by 
Williamson; if the whole proportion be employed, chlorine and 
sulphur gioxide are formed. 


* Zeitschr. f. Chem. [2], vii, 149, from Jenaische. Zeitschr. yi, 235, 292. 
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Pyrosulphury! chloride is also formed when four equivalents of 
sulphuric anhydride are heated for a long time to 160° with two 
equivalents of phosphorus oxychoride in a sealed tube. 

Odling’s statement that sulphuryl chloride is formed by the action 
of phosphorus oxychloride on lead sulphate is unintelligible to the 
author, who failed in detecting a trace of reaction between the two 
substances when they were heated together in a retort. The author 
concludes that sulphuryl chloride cannot be obtained from sulphuric 
anhydride, which acts rather as 8.Og. 

Sulphuryl-hydroxyl Chloride. By causing phosphoric chloride to 
react with sulphuric hydrate and fractionating the product, two 
liquids are obtained, namely pyrosulphuryl chloride boiling at 143° 
resulting from the action of phosphoric chloride on sulphuryl-hydroxyl 
chloride, and the last mentioned colourless compound, boiling at 158°4° 
(corr.), sp. gr.1°776 at 18°. This substance resembles sulphuric anhy- 
dride in combining with explosive violence with water, decomposing 
immediately into sulphuric and hydrochloric acids. It may be con- 
veniently prepared according to the equation SO,H, + 2POCl, = 
SO,HCl] + 2P0,;H + HCl. The reaction 3SOH, + 2PC)], = 
280. + SO,;HCl + 5HCl + P.O; takes place slowly in the cold, 
but energetically on heating the mixed substances. 

On repeating an experiment of Carius (Ann Ch. Pharm. evi, 307) 
by heating 70 pts. PC]; with 58 pts. PbSO, for 5 hours, the evolution of 
chlorine and sulphur dioxide ceased, and the dry mass became liquid. 
A small portion of the liquid distilled over at 80°—95° and consisted 
chiefly of thionyl chloride with perhaps a trace of sulphuryl chloride ; 
a fraction boiling at about 110° was phosphorus oxychloride; the 
remainder, which was smaller even than the first portion, boiled at 
145°—150° and was pyrosulphuryl chloride. The author concludes 
that this is not, as stated by Carius, a convenient method of preparing 
sulphuryl chloride, problematical traces only of that substance being 
found. The reaction is probab'y: 280,;Pb + 3PCl], = S,0,Cl, + 
38POCI; + 2PbCl, the second member of which equation is resolved 
by phosphoric chloride into chlorine, sulphur dioxide, and phosphorus 
oxychloride, the thionyl chloride resulting from the action of sulphur 
dioxide on phosphoric chloride. 

The author prepared sulphuryl chloride by the method of Regnault 
(Ann. Ch. Phys. [3], Ixxi, 445), and found that with a small quantity 
of water it forms sulphuryl oxychloride, which is also produced by 
heating it with sulphuric acid ; with phosphoric chloride it decomposes 
into sulphur dioxide and chlorine. 


F. H. H. 
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On the Action of Phosphorous Chloride on Anhydrides and Chlorides. 
By Dr. A. Micnartis.* 


Phosphorous Chloride and Thionyl Chloride. The reaction, 3 PCl; + 
SOC], = PCl; + POC]; + PSCl, takes place slowly but completely 
when the reagents are heated together in sealed tubes to 160°. If an 
excess of thionyl chloride be employed, the phosphoric chloride 
separates in beautiful large transparent crystals. 

Phosphorous Chloride and Sulphur Chloride (SCl). The reaction 
3PCl, + 2SCl = 2PCl1,S + PCl; is more rapid than that above 
mentioned. This is a convenient method of preparing phosphorus 
sulphochloride. 

Phosphorous Chloride and Sulphur Diowide. There seems to be no 
reaction either at 15° or 140°. 

Phosphorous Chloride and Sulphuric Anhydride. Thereaction SO; + 
PCl,; = SO, + PCl; O between the cooled reagents is energetic and 
very simple; 40 p. chloride gave 43 p. oxychloride. 

Phosphorous Chloride and Arsenious Oxide. The reaction 5 As,O; + 
6PCl,; = 4As + 3P,0; + 6AsCl;, takes place directly, without the 
intermediate formation of phosphorus oxychloride: for this substance 
has no action on arsenic di-oxide even at 160°. 

Phosphorous Chloride and Arsenic Ovide appear not to react even 
at 200° 

F. H. H. 


On the existence of the (so-called) Coinpound Ammonium Amalgams. 
By the late C. H. WETHERILL.t 


Wortz did not succeed in forming a compound analogous to ammo- 
nium amalgam by using methylammonium chloride; but the author 
obtained the so-called amalgam of methylammonium when engaged in 
a series of experiments (described in Sill. Am. J. II, xl) by which it 
was demonstrated that ammonium amalgam is merely a metallic froth. 
The salt used was the oxalate of methyl ammonium, and the amalgam 
(froth) obtained was of essentially the character as ammonium 
amalgam, but less turgescent. But H. Landolt having stated ‘that the 
turgescence of the mercury takes p!ace only when the preparation con- 
tains ammonium chloride,” it became necessary to repeat the experi- 
ments. This was done with the result of confirming the author’s 
former statements. The methylammonium oxalate was prepared by 
Carey Lea’s process, and its purity insured by recrystallisation from 


alcohol and ether. 
C. H. G. 


# Zeitschr. f. Chem. [2], vii, 151, from Jenaische Zeitschr. vi, 240. 
+ Sill. Am. J. [8], i, 369. 
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On some Reactions of Water-Glass. By F. A. FLUcKIGER.* 


Ir was pointed out long ago by Vogel that silica is thrown down on 
mixing strong solutions of potassium silicate and potassium borate 
containing excess of alkali. The author, aiter numerous experiments, 
has arrived at the conclusion that all the most easily soluble salts of 
potassium, sodium, lithium, and ammonium possess the property of 
precipitating silica from strong solutions of water-glass. This property 
is exhibited, for example, by cold saturated solutions of ammonium 
chloride, bromide, sulphide, phosphate, molybdate, nitrate, and acetate ; 
sodium chloride, nitrate, nitrite, and arsenate; potassium iodide, sulphide, 
sulphocyanate, tartrate, and acetate; lithium nitrate, sulphate, and 
acetate; and many other salts. Most of these salts lose the property 
when their solutions are diluted, but several of the ammonium-salts 
retain it even after being largely diluted. When, for instance, a solution 
of sodium silicate of sp. gr. 1392 is diluted with 29 parts of water, and 
a few drops of solution of ammonium chloride (1 in 8 of water) are added, 
deposition of silica takes place on warming, although the solution con- 
tains only 2 per cent. of silicate. A solution containing 0°5 per cent. 
of silicate exhibits only a slight turbidity after some time on addition 
of ammonium chloride, but is precipitated at once by potassium sulpho- 
cyanate or ammonium nitrate. Methylamine and ethylamine hydro- 
chlorides are much lessactive. Cold saturated solution of potassium 
bromide or chloride decomposes the silicate on warming, but not at 
the ordinary temperature. Cold water saturated with crystallised sodium 
sulphate produces no precipitate even on warming; but when the salt 
is dissolved in such a quantity of hot water that the solution contains 
1 part of anhydrous sulphate to 2 parts of water, a solution of sodium 
silicate of the strength mentioned above, heated to the same temperature, 
is precipitated by it. Potassium and sodium tartrate, potassium nitrate, 
ferrocyanide, and ferricyanide are too sparingly soluble in water to de- 
compose sodium silicate of the strength given. 

The behaviour of sodium nitrate is remarkable. The author em- 
ployed a solution of sodium silicate of sp. gr. 1°392, containing so 
little excess of alkali that the first drop of alcohol or any free acid 
produced a precipitate of silica. On mixing this solution with 
a solution of sodium nitrate in i part of water, silica is at once thrown 
down; but when a solution of the nitrate in 2 parts of water is mixed 
with the silicate, volume for volume, no precipitate is produced. On 
heating the mixture to 54°, however, gelatinous silica separates and 
the whole becomes nearly solid. If now the flask containing the jelly 
be suddenly cooled to the ordinary temperature, or to 0°, the jelly is re- 
dissolved as rapidly as it was formed. This experiment may be repeated 


* Zeitschy. f. Chem. [2], vii, 89, from N. Repert. Pharm., xix, 257. 
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any number of times, and is exceedingly well adapted for a lecture- 
experiment. Dissolution of the precipitated silica takes more slowly 
when the quantity of nitrate is increased, and ceases altogether when 
2 parts of the nitrate solution are employed to 1 part of silicate. When, 
on the other hand, 1 part of the nitrate is added to 2 or 3 parts of silicate, 
only a scanty precipitate is produced, even at 100°. 

Solution of ammonia of sp. gr. 0°921 produces an abundant precipitate 
of gelatinous silica in solutions of sodium silicate of sp. gr. 1°392. The 
precipitate dissolves on warming and re-appears as the solution cools. 

Sodium silicate is decomposed also by propylamine, but not by conine 
or nicotine. A drop of bromine or a bubble of chlorine produces an 
immediate precipitate of silica: iodine does not affect the solution. 
But this property of decomposing silicates is possessed in the highest 
degree by creosote from beech-wood and by carbolicacid. Pure chloral 
hydrate also decomposes sodium silicate. Dilute solutions of albumin 
and gelatin throw down silica; almond-emulsion does not. Gum arabic, 
as has long been known, decomposes sodium silicate. The precipitate 
consists chiefly of silica, and contains no gum: its formation is due to 
the salts of the gum. Strong solutions of sugar, dextrin, glycerin, and 
urea produce no precipitate even on warming. 


J. R. 


On Flickiger’s Water-glass Reactions. By W. Heintz.* 


FickicER described some interesting reactions of water-glass in vol. 
144 of the Arch. Pharm., from which he drew the conclusion that the 
most soluble salts of potassium, sodium, lithium, and ammonium pos- 
sess the power to throw down silicic acid from a concentrated water- 
glass solution; or, at any rate, if the precipitate were not pure silica, 
that it only contained more or less of the base carried down in a loose 
state of combination. 

As there is no conceivable action between neutral salts of the fixed 
alkalies and water-glass, through which free silicic acid would become 
separated, it appeared much more probable that these neutral salts 
would behave to a solution of water-glass as they do to one of soap, 
i.e., they would precipitate, not silicic acid, but an alkaline silicate. 
Experiment has confirmed this suppositiou. 

A concentrated solution of soda water-glass was precipitated by 
concentrated ammonia water, and the precipitate thoroughly washed 
with the same liquid by help of the water air-pump, and silica and 
soda estimated in the still moist mass: 


* Arch. Pharm. [2], cxlvi, 1. 
VOL. XXIV. 
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Found. Calculated. 
Silicic acid ...... 79°38 79°47 4Si0, 
ES rar pare 20°62 20°53 1Na,0 


therefore the precipitate is unaltered water-glass. 

Again, a solution of water-glass was precipitated by a concentrated 
solution of sodium nitrate, the precipitate first washed, as before, with 
the same solution, and lastly, with dilute alcohol. On analysis, it was 
shown that the precipitate consisted of unaltered water-glass. The 
precipitation by ammonia may be utilized in preparing chemically pure 
water-glass. 

C. H. G. 


On the Cerite Metals. By Karu Erx.* 


In the course of his paper the author refers to the following authori- 
ties :—Mosander, Pogg. Ann. xlvi, 548; xlvii, 207; lvi, 504; Bun- 
sen, Ann. Ch. Pharm., ev, 40; Jegel and Vogler, J. pr. Chem., 
Ixxiii, 200; Hermann, ibid., lxxxii, 385; xcii, 113; Lange, ibid., lxxxii., 
129; Czudnowiez, ibid., Ixxx, 16; lxxxii, 277; Holzmann, ibid., xxv, 
321; lxxxiv, 76; Rammelsberg, tbid., Ixxvii, 67; Pogg. Ann., eviii., 
40 and 435 ; Marignac, Ann. Ch. Pharm., viii, 265; xxvii, 209; Berin- 
ger, tbid., Ixviii, 212; Popp, ibid., 131; Zschiesche, J. pr. Chem., civ. 
174; evii, 2. 

Separation of Cerium from Lanthanum and Didymium.—The author 
prepared pure cerium oxide in the following manner. Finely pow- 
dered cerite was made into a thin paste with sulphuric acid, kept warm 
for several hours, and then gently heated; the white powder was then 
exhausted by repeated treatment with boiling dilute nitric acid; the 
filtered solution, after treatment with sulphydric acid, and filtration, 
was mixed with a little hydrochloric acid and oxalic acid; the oxalates 
were ignited in a platinum dish, with constant stirring, and dissolved 
in rather strong nitric acid; the solution was evaporated to a syrupy 
consistence, and then mixed with a large quautity of boiling dilute 
sulphuric acid; and the precipitate of basic ceroso-ceric sulphate was 
washed with hot water as long as the washings gave a precipitate with 
oxalic acid. 

The addition of magnesia to the oxalates previous to ignition, as 
recommended by Bunsen and Jegel, is unnecessary; it is also very 
difficult to separate the magnesia perfectly from the ignited product. 

Popp’s method, which consists in treating a solution containing 
cerium, lanthanum, and didynium with chlorine and sodium acetate, is 
efficient for the preparation of pure cerium salts, but not for the pre- 
paration of pure lanthanum and didynium compounds, on account of 


* Zeitschr. f. Chem. [2], vii, 101—115. 
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the easy reducibility of the ceroso-ceric hydrate by free acetic acid. 
The author also observes that the precipitate described by Popp as 
cerium peroxide is in reality a basic acetate. 

Separation of Lanthanum and Didymium.—The solution containing 
both metals was precipitated to the extent of one half with ammonia; the 
precipitate collected, washed, and digested for one day with the mother 
liquor at the ordinary temperature; and the filtrate was again treated 
in the same way. After the second treatment, it gave but slight indi- 
cation with the spectroscope of the absorption bands of didymium ; 
after four such fractional precipitations the didymium lines were no 
longer visible in 30 centimetres of solution. The didymium solution 
was considered to be free from lanthanum when no difference in colour 
or composition could be found between a fractional precipitate and the 
precipitate obtained from the filtrate. 

The analyses of the sulphates gave the atomic weights La = 90°34 — 
90°18; Di = 949 — 94°86 — 95°64. Zschiesche found for 

Lanthanum(mean of 6 determinations) 90°18 
Didymium ( , 9 - ) 93-°0—96°16. 

The author confirms generally, the description given by Bunsen and 
Bahr of the didynium absorption spectrum. 

Separation of Yttrium from Lanthanum and Didymiwm.—The author 
did not succeed in preparing pure yttrium salts, but found that in the 
separation of didymium by fractional precipitation, the yttrium oxide 
occurs in largest quantity in the extreme precipitates of didymium 
oxide, from which it may be tolerably well separated by dissolving in 
nitric acid and boiling with sodium sulphate, the double sulphate 
formed with yttrium being much much more soluble than the didym- 
ium salt. The author found, contrary to Popp’s statement, that 
yttrium solutions have no characteristic absorption spectrum. 

Composition of Ceriwm Oxides. Ceroso-ceric Oxide.—The oxides ob- 
tained in various ways were converted into ceroso-ceric sulphate by 
treatment with concentrated sulphuric acid, and the ceroso-ceric sul- 
phate was converted, by ignition until the weight was constant, into 
ceric sulphate from which the percentage of cerium was deduced. 
Seven determinations made with oxides prepared by igniting ceroso- 
ceric hydrate, ceric nitrate and ceric oxalate gave a mean Ce = 88°99; 
Ce,0, requires Ce 81:18; Ce,0; requires Ce 79°31. 

The author could not, either by heating ceric oxide in oxygen or by 
igniting ceric nitrate, obtain a cerium peroxide, such as Rammelsberg 
described as Ce;.0,7. 

Ceroso-ceric hydrate, prepared by boiling ceroso-ceric sulphate with 
ammonia, and drying over lime and sulphuric acid gave 15:1 per cent. 
H,0, corresponding with Rammelsberg’s formula Ce,0,.3H,O, requir- 


ing 13°7 per cent. H,0. — 
M ¢ 
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Ceric owalate, air dried, contains 4H,0; dried at 100° it contains 
H,0, corresponding exactly with didymium oxalate. 

Ceroso-ceric sulphate, air dried, contains S,0..Ce,; +14 H,O = (SO.). 
Ce'’,Ce" + 14H,0. 

Basic ceroso-ceric sulphate, dried over sulphuric acid contains SO. 
HCe, + 2H,0. By repeated boiling with water nearly all the sul- 
phuric acid may be removed. 

Basic ceroso-ceric nitrate—When a concentrated solution of ceroso- 
ceric nitrate is poured into a large quantity of hot dilute nitric acid, a 
yellowish white flocculent precipitate, soluble in pure water, is formed, 
which when dried at 110° contains NO,HCe. 

Basic ceroso-ceric acetate becomes less soluble by drying; dried over 
sulphuric acid it contains C,H,Ce,Oy. 

The electrolysis of fused cerium chloride, prepared similarly to mag- 
nesium chloride, gave a small quantity of metallic cerium as a grey- 
black powder, and at the same electrode reddish-white scales of cerium 
oxychloride identical with the substance found by Wohler in preparing 
cerium. A large quantity of Ce,;0, was formed during the operation, 
as the result of fusing cerium chloride in presence of air and moisture. 
By the electrolysis of acid or neutral solutions of ceric sulphate, a basic 
sulphate of the composition SO;sHCe, + 2H.0, and therefore identical 
with the product of other known reactions, is formed. By electro- 
lysis of solution of cerium nitrate sufficient ammonia is formed to 
completely precipitate the whole of the cerium oxide. An aqueous 
solution of basic cerium acetate gave by electrolysis a basic acetate, 
which, on drying, appeared as a brownish red amorphous substance. 

F. H. H. 


On the Formation of Diammonio-zine Chloride in Leclanché’s Manga- 
nese-Elements. By L. Priwoznik.* 


In the jars of Leclanché’s manganese-elements, after they had been in 
use for several days, there was found a deposit of crystals, identical in 
form and composition with the diammonio-zine chloride, ZnCl.(H;N )2, 
which Marignac had previously obtained by adding ammonia to a 
solution of zine chloride until the precipitate first formed is redis- 
solved, and allowing the solution to evaporate spontaneously. The 
chemical process in the cell is represented by the equation 
2H,NCI + Zn + 2MnO, = 2H;N + ZnCl, + Mn,O; + H,0, 

in accordance with the observation, that the manganese dioxide loses 
its efficiency in consequence of undergoing a reduction. The forma- 
tion of the crystals, which causes a speedy diminution of the strength of 


* Pogg. Ann., cxlii, 467. 
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the current, may be prevented by repeated addition of hydrochloric 
acid until the free ammonia is neutralised. 


R. S. 


Reseurches on Ferric Hydrate. By E. Brescius.* 


Ferric oxyhydrate was precipitated by ammonia from a solution of 
ferric chloride, fully washed by decantation, pressed, and dried at 
ordinary temperatures. The drying of the precipitate was attended 
with some difficulty, since, when nearly dry, ferric hydrate has almost 
as great a tendency to take up water as oil of vitriol itself. The 
experiments were carried out in the following manner:——In each 
case, about 0°5 grm. of the apparently dry hydrate was taken, ground 
as fine as possible, placed over oil of vitriol, and weighed at intervals 
of eight to fourteen days till no further loss occurred; this generally 
required about three months. The weighed portion was heated in a 
water-bath till no more water was given off even in forty-eight hours, 
and was then ignited. 

In the first experiment the total combined water was found to be 
10°598 parts, for 80 parts (1 atomt) of ferric oxide. 

Second experiment—in two estimations the hydrate lost on 80 parts 
oxide 


Ab 100’ CO .. cs. ~- 4705 and 4°87 mean 4°7875 
MME onc c vevces 6168 and 6°012 ,, 6:0900 
| 10°8775 


Attention is called to the change which ferric hydrate undergoes by 
standing, even under water, a change which is rendered evident by the 
less ready manner in which it dissolves in dilute acids, and which appears 
to increase in amount with the time during which the experiment 
is carried out. To remove this source of difficulty or to reduce it to a 
minimum, by shortening the time during which the original precipitate 
remains in contact with water, the author first added so much absolute 
alcohol to the fully washed precipitate, that ether would mix com- 
pletely with the latter, which was thea rendered free from adhering 
moisture by washing with that very volatile liquid. By subsequently 
drying the so-prepared mass over oil of vitriol, ferric hydrate was 
obtained as an impalpable powder instead of as a horny mass. 

Third experiment—with ether-dried hydrate which had been kept 
over oil of vitriol till no further loss of weight took place—two deter- 
minations reckoned on 80 parts oxide: 


* J. pr. Chem. [2], iii, 272—285. 
+ Fe = 28 0=8. 
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At 100°C ...... 9189 and 9°301 mean 9°245 
By ignition...... 10°270 and 10°263 ,, 10266 
19°5115 


Fourth experiment—with ether-dried hydrate—reckoned as before 
on 80 parts oxide : 


BAT Conese sces 9°152 
By ignition ........ 9261 
18°413 
Fifth experiment, similar to last : 
At 100°C ........ 7°950 and 8:068 mean 8°009 
By ignition ...... 8149 and 7841 ,, 7°995 
16-004 


These experiments lead to no definite formula for ferric hydrate. 
C. H. G. 


On Brittle Silver. By A. H. Cuurcn, M.A.* 


SomE curious silver ornaments, bearing unmistakeable evidence of 
great antiquity, and possessing moreover, a remarkable physical 
structure, have been found, together with other specimens of antique 
art, in several tombs recently opened near the site of the ancient city 
of Idalium, in the island of Cyprus. Their age is calculated to be not 
less than 1,500 years, and owing to their lengthened entombment, they 
have become covered externally with a friable, sub-metallic crust, to 
the depth of about 4th of an inch, which crust proved upon analysis, 
to be composed principally of finely divided silver, mixed with the 
chloride and sulphide of that metal, and a little basic carbonate of 
copper. 

Beneath this layer, the substance appeared white, metallic, and 
uniform, but was rémarkable for its extreme brittleness, the object 
being easily snapped in numerous pieces by a very slight pressure. 
Towards the thicker portion of the ornament (which was shaped in 
the form of a crescent), there existed a kind of core, similar in colour 
to the main mass of the object, but possessing great tenacity and 
ductility, and capable of being wrenched out of the surrounding brittle 
mass. ‘I'he results of the analyses, both of the crystalline, brittle 
silver, and of the central ductile portion, were precisely identical, both 
were found to contain in 100 parts, 


* Chem. News. xxiii, 243. 
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Per cent 
Dt dc ckgdiinneiadakninbimdediyes Meanie 94°69 
idé bobbeheddheceteenben dhadwe acne ane 0°41 
DLC evederedeateneseeksunesseiesssecns 3°43 
DAMMcCCRdaWOte: Sekoepeseneeuseebedees 0°28 
Antimony, with trace of arsenic and bismuth.... 1:21 

100-02 


It was also ascertained, that by gentle hammering or rolling, the 
brittle mass could be easily restored to its pristine malleable condition, 
while its density gradually rose from 9°06 to 10°2. It was therefore, a 
molecular, and not a chemical change which had taken place. Some 
unknown agency, aided by the lapse of centuries, had affected the 
external portions of the silver, and induced a cryptocrystalline struc- 
ture in what had previously been a homogeneous alloy. 

An analysis by the late Mr. Warington of a Romano-British silver 
urn, in which a similar structure had been induced, directly confirms 
the foregoing results. He agrees also with the author in his interpre- 
tation of the experimental results, attributing the brittleness of the 
silver to molecular disturbance, and not in any way whatever to 


chemical change. 
J. W. 


On the Reduction of Silver Chloride in the Wet Way. By Dr. GracEr.* 


Tue silver chloride is dissolved in ammonia; the solution put into a 
stoppered bottle; and zinc, in moderately sized pieces, is gradually 
added until all the silver is reduced. The precipitate is washed by 
decantation till free from ammonia, and then poured through a funnel 
into a second bottle. The funnel is partly filled with pieces of glass, 
so as to allow the fine precipitate of silver to pass, but to retain the 
larger-sized pieces of zinc. The precipitate is now repeatedly treated 
with strong hydrochloric acid, and, if necessary, even boiled with it, 
until the dark grey colour is changed into white. The silver is now 
again washed with distilled water, treated with ammonia, to remove 
traces of silver chloride formed, and, finally once more washed, first 
by decantation and lastly on a filter. The silver so obtained is per- 
fectly pure. An ammoniacal solution of silver nitrate may be treated 
in the same way; and even if it contains copper, as obtained by the 
solution of silver coins, for example, pure silver will be obtained, pro- 
vided the quantity of zinc employed is insufficient to precipitate all the 


silver present. 
A. D. 


* Dingl. Polyt. Journ., ec, 105. 
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Recovery of Silver Nitrate from the Silver Bath. By Dr. Gracer.* 


THEsE solutions generally contain, besides the silver, salts of ammo- 
nium, cadmium, zinc, iron, and copper. To separate these metals, 
the solution is boiled for some time with freshly precipitated pure 
silver oxide; the clear filtered solution is evaporated to dryness, and 
the residue is fused to expel ammonium salts, when pure nitrate of 
silver is left. The precipitate which contains the excess of silver 
oxide used, is best kept in the moist state, and may be employed in a 
second operation in place of fresh oxide, until all the oxide of silver 
contained in it is dissolved. 


A. D. 


Mineralogical Chemistry. 


On the Molybdates and Vanadates of Lead, and on a New Mineral from 
Leadhills. By A. Scuraur.t 


Eosite——Tue author describes a specimen of ‘“vanadio-molybdate 
of lead’’ from Leadhills, which differs so strikingly in its crystallo- 
graphic and chemical characters from its nearest allies, wulfenite and 
descloizite, that he regards it as a type of a new species, and on 
account of its aurora-red colour, gives it the above name. Its matrix, 
abundantly beset with crystals of cerussite, is cellular ochreous galena. 
The cerussite is in several points encrusted with moss-like aggre- 
gations of delicate, minute, acicular, yellow crystals of pyromorphite, 
which often completely cover in the small red octohedrons of eosite 
attached to the cerussite below. The measurements of the yellow crys- 
tals proved them to be regular hexagonal prisms, and an examination 
of the small amount of material at disposal showed that it contained 
no vanadium. The crystals of eosite are below 4 millim. in size, 
and though readily detached from the cerussite, are only with difficulty 
freed from the pyromorphite; their hardness lies between 3 and 4, 
and, when crushed, they show slight traces of cleavage. , 

The red of eosite is deeper than that of chromate of lead, and 
approaches that of realgar; in powder it is brownish orange, somewhat 
darker than that of red chromate of lead. 

Eosite, when pulverized, becomes white in contact with hydro- 
chloric acid, chloride of lead being formed. The yellow solution, 


* Dingl. Polyt. J., cc, 109. 
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evaporated to dryness with alcohol, gives a bluish residue, verging 
on greenish grey. Wulfenite, treated in the same manner, gives a 
deep blue deposit, vanadinite a yellowish or bluish green one, and 
crocoite a feeble yellowish green one. Eosite heated ina tube, darkens, 
and, when cold, regains its original colour. Fused with bisulphate of 
potash, it forms a transparent, nearly colourless mass, which as it 
cools becomes for a moment reddish brown, and finally assumes a light 
orange-brown tint. Similar changes of colour were noticed on fusing 
a mixture of two or three parts of molybdate and one of vanadate 
of lead with the same reagent. When the aqueous solution of the 
eosite which had been fused with bisulphate was boiled with tin-foil, 
it assumed a faint greenish blue tint, and, in a second experi- 
ment, gave on evaporation a yellowish brown residuum, possibly due 
to vanadium. These reactions prove the mineral to be essentially 
a vanado-molybdate of lead, the molybdenum probably being in 
excess. It has still to be proved that the chemical reactions of 
vanadate and molybdate of lead are essentially different from those 
of eosite, and that this mineral cannot be identified with the red 
wulfenites already known, or with the crystals of dechenite vana- 
dinite or descloizite. 

The eosite crystals present simple octoid forms, one of them alone 
showing the plane (001). The measurements of three crystals gave 
the mean results :— 

e, p= (001), (111) = 65° 50’ 
p, ‘p = (111), (11) = 77° 50°, 
and consequently, 

(111) , (101) = 38° 55’ (111) , (100) = 51° 5’ 
(111) , (110) = 27° 10' (100) , (110) = 45° 5’. 
These data give the parametral proportion, a: b: c= 1-008 : 

1 : 1375. LEosite, in short, belongs to the pyramidal system with - 

the axial proportion :— 

a:a@:ce=1:1: 1:3758; (001), (111) = 62° 50’, 
and unites the crystallographic system and lateral angles of wulfenite 
with the pyramidal angle of descloizite. 

Chemical Properties of the Chromo-wulfenites.—H. Rose found chro- 
mium in the red wulfenites of Rézbanya (Banat) and Siberia. Ona 
specimen of pyromorphite from Ruskberg (Banat) the author found 
deep red octohedrons of wulfenite, 1—2 mm. in size, those from 
Phenixville being twice as large. The red of eosite is deeper than that 
of crocoite, more intense than that of the Ruskberg cromo-wulfenite, 
and less mixed with yellow than in the Phenixville mineral. The 
streak of eosite is browner than that of crocoite, and those of the 
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Ruskberg and Berezowsk crystals are identical. The Ruskberg and 
Phenixville chromo-wulfenites, when treated with hydrochloric acid, 
give deep blue precipitates, with a yellowish green margin; by 
fusion with bisulphate, they become faintly yellowish green when 
cold, the Phenixville specimens in particular exhibiting a brownish 
purple tint when first fused. This mineral, then, like the red wul- 
fenites of the Banat, contains chromium, and according to Mr. Smith, 
vanadium also. Wohler found the latter metal in genuine wul- 
fenites. 

Chemical Properties of Dechenite, Descloizite, and Vanadinite.—Kosite, 
as containing vanadium, stands next to these yanadates of lead. The 
author was, through lack of material, unable to examine descloizite, 
but investigated two specimens of vanadinite from Kappel, in Carinthia, 
and one of dechenite. Variety A of the Kappel mineral consisted of 
dark greenish brown crystals, resembling in all external characters 
Peruvian descloizite. Variety B of vanadinite has a light carnation 
tint and faint vitreous brightness, which is soon lost in moist air, the 
moisture of the breath producing a superficial decomposition. The 
author failed to detect the presence of arsenic in this mineral. Ex- 
periment gave evidence of a notable difference between eosite, descloi- 
zite, and vanadinite, and of the nearly absolute identity of the two 
varieties of Kappel vanadinite, variety A resembling Peruvian descloi- 
zite, while variety B bears some resemblance to Schlettenbach dechenite. 
The latter mineral is likewise of a carnation colour and easily affected by 
moisture, a globular yellowish grey effervescence being produced. The 
analogy applies also to their chemical composition, in that they both 
contain a notable amount of zinc. It seems probable that in variety A 
also there is a small proportion of this metal. 

Crystallographic Forms of Descloizite and Vanadinite.——The similarity 
of the pyramidal angles of eosite and Peruvian descloizite led the 
author to expect the existence of similar forms in the B variety of 
vanadinite or in dechenite. On dechenite only an occasional angle of 
about 90° could be determined. The measurements of angles on three 
crystals of the B variety of vanadinite accord perfectly with those 
formerly made by the author on the A variety, and with those of 
Des Cloizeaux on Peruvian descloizite. The author further asserts 
an isormorphism between the latter mineral and anglesite, and, in 
classing descloizite with monovanadates, calls in question the correct- 
ness of the formula assigned to it by Damour. 

Crystallographic Form of the Chromo-wulfenites—On the assumption 
that changes might arise in the angles of wulfenite by the introduction 
of chromium, the author measured the chromo-wulfenites of Ruskberg 
and Phenixville, and found, as G. Rose had previously done in the 
case of the Beresowsk variety, that the angles differ but slightly from 
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those generally accepted. His results confirmed the fact that the 
characteristic forms of eosite are wanting in the red wulfenites. 


W. F. 


A Second Instance of Metamorphism in Meteorites. By S. MEuNIER.* 


Tue author having previously shownt that the meteoric rock, tadjerite, 
represents the metamorphic form of a totally different rock, aumalite, 
now recognizes in stauropolite, the rock composing the meteorite which 
fell on the 24th March, 1857, at Stauropol in the Caucasus, the product 
of the metamorphism of a rock, not analogous in appearance, termed 
montrejite. 

Though these two rocks appear at first sight to differ greatly, mon- 
trejite being ashen-grey and very friable, and stauropolite having a 
blackish hue and considerable toughness, still, on nearer examination 
they show a striking resemblance. Their structure is identical; in 
both we have chondra enclosed in a stony mass; both contain small 
grains of-nickeliferous iron, not unfrequently disposed on the periphery 
of these chondra. Their densities differ but slightly ; the mean of the 
determinations of that of stauropolite is 3°59, in the case of montréjite 
it is 3°54. And, as seen below, they have nearly the same chemical 


and minerological composition :— 
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Nothing is more easy than the conversion of the former into the 
latter, to give montrejite the physical characteristics, as regards colour 
and cohesion, of stavropolite. It suffices to submit it to the operation 
used for changing aumalite into tadjerite, to heat it for a few minutes 
in absence of air in a crucible over a coke fire. 

The author is more than ever of opinion that the simple method of 


* Compt. rendus, lxxii, 452. + Compt. rendus, lxxi, 771. 
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calcination will facilitate the study of the mineralogical character of 
meteorites. The chondra of the Montréjeau stone appear all of one 
kind, and they are held to have the same composition. Heat, however, 
stamps them with diverse characters, and enables us to recognize 
several different species among them. 


W. F. 


Further Inquiry into the Metamorphism of Meteorites. By 8S. MEuniER.* 


Ir has already been noticed that at a suitable temperature the two grey 
rocks of which the meteorites of Aumale and Montréjeau are types, are 
converted into black varieties, represented by the falls of Tadjéra and 
Stauropol respectively. It is’ now found that for the change to be 
complete, the bright red heat of a good coke fire isrequired. At a less 
elevated temperature, products are formed which differ altogether from 
those just mentioned, but are worthy of study. Montrejite, for 
instance, after being heated with a gas flame, in no way resembles 
stauropolite, the mass of the stone being still grey and friable; the 
chondra enclosed in it are, however, quite black. This product of 
imperfect calcination corresponds in all its characters with a number of 
meteorites composed of a rock that the author, in his “ Etablissement 
des Types de Roches Météorites,” has termed belajite.t The falls 
referred to are those at Bjelaja Zerkow, Kiew, on the 4th January, 
1797; at Slobodka, Smolensk, on the 10th August, 1818; and at 
Macayo, Brazil, on the 11th November, 1836. Allied to this rock is 
that bearing the name butsurite, which differs from belajite only in the 
lesser magnitude of its chondra. Butsurite is represented by the 
falls of Gross-Diwina, Hungary, on the 24th July, 1837, and that near 
Butsura, in India, on the 12th May, 1861. 

Belajite and butsurite, then, constitute two new metamorphic types 
derived from montrejite, as stauropolite has been, but representing, in 
respect of the temperature to which they have been subjected, a state 
of condition intermediate between the last two rocks. 

The fact of the chondra of montrejite undergoing metamorphosis 
before the mass cementing them together, confirms the author’s view 
that the black matter is formed at the expense of the pyroxenic minerals 
present, since they are more abundant in the spherules than in the 


cement. 
W. F. 


* Comptes rendus, Ixxii, 508. + Cosmos, February 5th, 1870. 
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Conversion of Serpentine into Tadjerite. By S. MEUNIER.* 


Sucu terrestrial silicates as lherzolite and serpentine differ but little in 
composition from aumalite, chantonnite, luceite, montrejite, and other 
meteoric lithological types. Among the magnesian rocks are some 
whose structure is identical with that of some of the meteorites, and of 
them the serpentines are the most remarkable, being formed like the 
meteorites in question, of silicates enclosing in the same state of dis- 
semination as the nickeliferous iron and troilite of meteorites, granules 
of magnetite and pyrites. 

The difference in composition of serpentine and the meteoric rocks 
lies in the presence of water in the terrestrial body, and in an oxidized 
condition of certain of its elements. To convert the serpentine into 
tadjerite, then, it has to be simultaneously dehydrated and reduced. 
But as serpentine parts with all its water at a red heat only, and it has 
been shown that at this temperature magnesian meteorites undergo a 
material change, it is clear that by this operation we do not obtain a 
product corresponding to the grey meteorites, but we form artificially 
the cosmical metamorphic rock. 

The author exposed a light green serpentine from Chambave, in the 
Valley of Aosta, toa red heat in a current of hydrogen. In a few 
minutes the rock loses water and takes a dark hue, which becomes more 
and more intense, and is in every respect like that of tadjerite. The 
black colour appears as soon as a red heat is reached. The change, 
however, is only superficial, unless a porcelain tube and a coke fire are 
employed. 

The black product has all the appearance of tadjerite, and is softer 
than it, though considerably harder than the serpentine. The author 
believes tadjerite may have been subjected to pressure, and explains 
the looser structure of the artificial rock by the loss of some of its 
constituents. When chemically examined, it shows a perfect accordance 
in its properites with the material of the Tadjéra meteorite. 

If coal gas be used in the place of hydrogen, fragments of some size 
can be completely transformed. In one experiment pieces of from 3 to 
5 cubic centimetres, of a green serpentine from Impronneta, were 
heated for 1} hours. When washed from deposited carbon and broken 
the interior was found to be perfectly white, whilst the surface and a 
layer some millimetres thick were black. It is shown by this experi- 
ment that there is a stage in the transformation preceding the black- 
ening, and that the latter appearance is not due to the reduction of the 
iron, for that of the colourless centre had also been reduced to metal, 
and precipitated chloride of copper. 

W. F. 


* Compt. rendus, lxxii, 541. 
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Contributions to Mineralogy. By G. vom Ratu. 
(Pogg. Ann. Ergiinzungsband, v., 321—444.) 


On the Crystalline System of Humite.—Occurrence of Monazite at 
Lake Laach.—-Occurrence of Babingtonite at Herbarnseelbach.—On 
the Angles of Albite—On the Angles of Montecellite.—The Scaleno- 
hedron R, observed on Crystals of Calespar from Alsten Moor. 


On the Water of the Irish Sea. By T. E. Tuorre and E. H. Morron.* 


THE water was collected by Captain Temple in the immediate neigh- ° 
bourhood of the Bahama Bank Light-ship, 54° 21” N. 4° 11' W., seven 
English miles N.W. of Ramsay, Isle of Man. This position is about 
equidistant from the coasts of England, Ireland, and Scotland, and a 
strong current from the south, probably from the Atlantic Ocean, flows 
past the ship for the greater part of the day, so that the authors con- 
sidered themselves entitled to assume that they were dealing with 
water of the Atlantic Ocean, which had been exposed in its passage 
through the Irish Channel to all the influences of the neighbouring 
coasts. 

The authors received the water in the beginning of January, 1870. 
Its specific gravity compared with air-free distilled water ‘was 
102721 at 0°, and 1°02484 at 15°. Von Horner found the specific 
gravity of the Atlantic water 1°02875 at 0°. Schweitzer gives 
the specific gravity of the water off the Pas de Calais at 15°5° as 
1:0271, and near the land as 1:0268. 

1. Total solid contents dried at 180° (1") 33°8360, (2") 33°8411 
mean 838°83855 grms. per thousand. The saline contents are there- 
fore smaller than those of the North Atlantic, but larger than those 
of the North Sea. 

Decomposition of the magnesium chloride was counteracted by the 
addition of a weighed quantity of sodium carbonate. The methods 
employed in the remaining determinations call for no special comment. 

The following table contains in grams per litre the collected results 


of the analysis :— 


ee coocce 18°62650 
PE: ioe ‘gbinsoene inane 0°06133 
Sulphuric acid (SOx) .........-. 2°59280 

Lime (total) .....csccccccccces 0°57512 


# Ann. Chem. Pharm., clviii, 122-131. 
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Calcium carbonate ............ ~- 0°04754 
SE athe eds concdéccente né 2°03233 
Alkaline chlorides ...........00. 27°18363 
Pe cvs 6s ¥evsssdiccddseve 0°391381 
Din be ekeainnkinakeidanaene 10°40200 
RR ey eee be 0°00465 
EES ibe 66 4nd Oieeeeaweeed 0°00011 
pe ee ee 000156 


Total solid contents.... 33°83855 


If we arrange the foregoing constituents on the assumption that the 
strongest bases are combined with the strongest acids, we obtain the 
following table :— 


Bodin GHIGTIED occ cccceseccs 26°43918 
Potassium chloride ............-. 0°74619 
Magnesium chloride ........ er 3°15083 
Magnesium bromide ............ 007052 
Magnesium sulphate ............ 2°06608 
Magnesium carbonate............ trace 

Calcium sulphate............ eee. 133158 
Calcium carbonate .... .....+e0e- 0°04754 
Tse CREOTEES 2 occ cccces cocess trace 

Ammonium chloride ............ 0:00044 
Magnesium nitrate ............ -- 0°00207 
BN 6 ce cccad bee Gudesiedenoewe trace 

Ferrous carbonate ........+6. ioe 0:00503 


Total by addition of constituents .. 33°85946 
Total found directly ....... seoes 339°83855 


The sample analysed as above was collected in winter; another 
sample collected in August in the same neighbourhood, yielded the 


following results:— 


Mean. 
Total solid contents .....cees.scece 340821 
Sulphuric acid .......eee eeeeeeee 2°6239 
CD one 66 6coeweee itenacece ee 


From this it appears that the water of the Irish Sea contains some- 
what more solid constituents in summer than in winter. The authors 
quote sundry analyses of various sea-waters for comparison with the 


above. 
Ft. & 
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Organic Chemistry. 


On a new series of Aromatic Hydrocarbons. By Tu. ZInKE.* 


WuEN benzylic chloride and finely divided copper are heated together, 
hydrochloric acid is evolved, and cuprous chloride and a resinous 
hydrocarbon are formed. The formation of this resin can be avoided 
by diluting the benzylic chloride with a benzene hydrocarbon; a 
mixture of at least two different hydrocarbons is obtained, the quan- 
tity of which is always larger than that of the benzylic chloride, from 
which it follows that the benzene hydrocarbons take part in the 
reaction—certainly a most remarkable fact. 

Zinc dust and reduced iron, which act like copper, have the advan: 
tage that the reaction takes place at a much lower temperature. 

By using benzylic chloride, benzene and zinc dust, a product was 
obtained, the lower-boiling portion of which consisted of a solid hydro- 
carbon C,;Hy», which melts at 24°—25°. The distillate solidifies to a 
crystalline mass consisting of prismatic needles; on slowly cooling, 
large fine tables are sometimes formed. This body is readily soluble 
in concentrated nitric acid, a crystalline nitro-product being formed ; 
it is only slowly oxidized by boiling with dilute sulphuric acid and 
potassium dichromate, the products consisting of a little benzoic acid 
and an isomeride of benzophenone which crystallises in fine monoclinic 
prisms, melting at 26°—26°5°. 

From these oxidation products, as well as from the mode of forma- 
tion of this hydrocarbon, it appears that its constitution is expressed 
by the formula C,H;—C.H,—C,H;; it is diphenylmethane, and most 
probably identical with the diphenylated marsh-gas which Jena ob- 
tained by distilling barium diphenylaceiate with soda-lime.t 

Toluene and benzylic chloride yield the. hydrocarbon CyHyu, a 
colourless oil which boils at 277°, and gives with concentrated nitric 
acid a liquid nitro-compound. On boiling it with the oxidising 
mixture, a well characterised acid, C,,H,O; is obtained, which com- 
bines with nascent hydrogen, forming the hydro-acid C,4H,.0; which is 
isomeric with benzilic acid. ' 

This hydrocarbon has probably the constitution CsH;—CH.,—C.H, 
—CH;; it is isomeric with dibenzyl and ditolyl. 

It is very difficult to find an explanation for the reaction by which these 
hydrocarbons are formed ; it does not take place between equal numbers 
of molecules, but requires an excess of benzylic chloride, the products 
being asmall quantity of metallic chloride, and much hydrochloric acid, 


* Deut. Chem. Ges. Ber., iv, 298. 
+ Ann. Chem. Pharm., clv, 86. 
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besides the new hydrocarbons. The author hopes that the examination 
of the products of higher boiling point will clear up this point. 
C. S. 


Preliminary Notice on a Crystalline Xylene (Dimethylbenzene). By 
PauL JANNASCH.* 


Hiipner and Wallach’s discovery of a crystalline monobromotoluene 
rendered a revision of the syntheses of various aromatic hydrocarbons 
effected by Fittig’s method desirable. The investigation of a trimethyl- 
benzene prepared from a chemically pure compound as point of depar- 
ture, appeared, by reason of the marked and singular property 
possessed by the trimethylbenzene hitherto investigated of yielding 
on oxidation with dilute nitric acid two well characterized monobasic 
acids, of especial value towards elucidating and establishing the views 
on the origin of these compounds. 

For this purpose, then, a chemically pure dimethylbenzene was 
requisite ; this the author obtained by acting on perfectly pure crystal- 
line bromotoluene with methyl iodide and sodium. On distilling the 
product, the remarkable observation was made that crystals separated 
from the distillate between 135°—137°, and it was then found that 
simple cooling with water sufficed to cause an almost total solidification 
of the hydrocarbon. The crystalline mass was then further cooled in 
a freezing mixture, the small quantity of liquid poured off, the cake 
broken up and well pressed between bibulous paper. The crystals, 
after drying for several hours over sulphuric acid, boiled constantly at 
136° and melted immediately at 15°; analysis proved their composition 
to be CsHi. Further communications on this solid dimethylbenzene 


and its derivatives are promised. 


H. E. A. 


On Tetranitro-Diphenyl. By S. M. Losanitscu.t 


Tu1s body is formed by dissolving dinitrodiphenyl in fuming nitric 
acid or by acting on diphenyl with a large excess of a mixture of 
equal volumes of concentrated sulphuric and nitric acids. On adding 
water to these solutions, it separates as an amorphous mass, which is 
sparingly soluble in alcohol, more readily in ether, from which solvents 
however, it does not crystallise ; it could only be obtained as a friable 
amorphous mass, which melts at 140°. 

By treating it with ammonium sulphide or with tin and hydro- 
chloric acid, a mixture of amido-compounds is obtained which could 


* Zeitschr. f. Chem. [2], vii, 117. + Deut. Chem. Ges. Ber., iv, 404—406. 
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not be separated, as they are still more difficult to purify than the 
nitro-compound itself. 


C. S. 


On Ditolyl. By Tu. Zincxu.* 


THE benzyltoluene C\4Hy, described by the author in his previous com- 
munication (p. 508), bears a strong resemblance to ditolyl, which Fittig 
obtained by acting with sodium on crude bromtoluene. Now as this 
body is a mixture of two isomerides, and as Fittig had diluted it with 
benzene hydrocarbons, the hydrocarbon obtained from it might either 
be a ditolyl of which six isomeric modifications are possible; or the 
benzene hydrocarbons took part in the reaction, just as in that by 
which benzyltoluene is formed and then it is either identical with this 
hydrocarbon or a second modification. To clear up these points the 
author has commenced the study of the ditolyls. 

Sodium acts very briskly on a solution of solid bromotoluene in 
anhydrous ether, and if it is not well cooled, hydrogen is evolved and 
a large quantity of toluene is regenerated, the formation of which 
however, cannot be completely evaded, even if the vessel is surrounded 
by a freezing mixture. The other products of the reaction are a large 
quantity of a yellow solid (not further studied), which is sparingly 
soluble in alcohol, and can thus be easily separated from two isomeric 
ditolyls which dissolve readily in alcohol. That which is present 
in the largest quantity is a solid, which crystallises from ether in 
splendid monoclinic prisms and from alcohol in white plates melting 
at 121°. The second ditolyl is a liquid, having an aromatic 
smell and boiling at 283°—288°, whilst that obtained by Fittig boils 
at 272°. 

By acting with sodium on.crude bromo-and chloro-toluene, only a 
small quantity of the solid ditolyl is obtained; the chief product is a 
liquid, which appears to be identical with Fittig’s ditolyl; that pre- 
pared from chlortoluene boiled at 273°—278°. 

The author has begun to study the oxidation-products of these 
different hydrocarbons and thus hopes to get an insight into their 
chemical structure. 

C. S. 


On certain Tolane Compounds. By Limpricut AND ScHWANERT.t 


By the action of phosphoric chloride (containing oxychloride) on 
toluylene, two isomeric bodies of formula C,4HCl, are produced, iden- 


* Deut. Chem. Ges. Ber., iv, 396—400. t Deut. Chem. Ges. Ber., iv, 379. 
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tical with the two recently obtained by Zinin by the action of zinc on 
tetrachlorobenzil, C,4HioCl, their melting points being respectively 63° 
and 153°, and treatment with sodium amalgam forming tolane in each 
case ; alcoholic potash also forms tolane and potassium chloride; dis- 
tillation, or heating with glacial acetic acid and silver acetate, converts 
a portion of each modification into the other one, no acetyl compound 
being formed in the latter case: they do not unite with bromine. 

Tolane similarly treated with phosphoric chloride forms in like 
manner two modifications of formula C,,H,Cl;, melting at 137°—145° 
and 150° respectively. 

With bromine, tolane similarly forms two isomeric compounds 
CyHiBr., melting at 64° and 200°—205° respectively (the former 
having been previously obtained by Jena). By long continued heating 
with water at 170°—180°, each modification is to a great extent con- 
verted into the other, whilst by dry distillation the one of higher melt- 
ing point is for the most part transformed into the other, but the one 
of lower melting point is not thus changed into that of higher melting 
point. At 200° the action of water is 

2C,sHiBr. + 2H,0 = Cy.Hio + C,,HO-2 + 4HBr, 
benzil and tolane being thus produced. 

Treatment with silver acetate forms a mono-acetate, C;,HiBr(C,H;0:2) 
but from this no alcohol was obtainable, a temperature of 140°—150° 
(in presence of water) splitting up the compound into acetic and 
hydrobromic acids, tolane, and benzil: fusion of sulphotolanic acid 


with caustic potash failed to produce the alcohol. 
C. R. A. W. 


On the Carbonic and Alcoholic Fermentation of Sodium Acetate and 
Ammonium Oxalate. By A. Becuamp.* 


Tuis is an attempt to produce alcohol from ‘almost mineral” com- 
pounds, incapable of producing sugar, and free from any matter 
already fermenting. 

I. A. 300 grams of pure neutral sodium acetate and 2500 c.c. of water 
were left in a phial closed with paper from February, 1864, to May, 
1868. The fungoid growths in the liquid weighed 0°15 grm., consist- 
ing of microzymes, bacteria, and a thin mycelium of entangled fila- 
ments. From the very alkaline filtrate, repeated distillation over dry 
potassium carbonate isolated 0°6 c.c. of alcohol, recognized by its flame 
and by its oxidation with chromic acid. The residue, after sodium 
acetate had crystallised out, required for neutralization 115 c.c. of 
standard sulphuric acid (containing 4°86 per cent. of H,SO,), showing 


* J. Pharm. [4], xiii, 5—9. 
2n2 
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that 6°85 grams of acetic acid had disappeared. Much carbon dioxide 
escaped. The distillate gave a sodium salt containing a trace of 
formic acid. 

B. In May, 1868, to ascertain the part played by air, sodium acetate 
100 grm., pure calcium carbonate and phosphate, of each 01 grm., 
ammonia alum 0.07 grm., water 2,000 c.c., were left for a week in a 
phial closed with paper, and then a delivery tube dipping into water 
was attached. When the water had risen to a constant level, the gas 
in the phial was collected, and proved to be nitrogen. The capacity of 
the whole being 450 c.c., 94°5 ¢.c. of oxygen had been absorbed. On 
distilling, alcohol was obtained, while the residue required 14:4 c.c. of 
sulphuric acid (of 4°86 per cent); consequently 0°86 grm. of acetic 
acid had disappeared. Carbon dioxide was again evolved. To oxidize 
0°86 gram of acetic acid, ‘917 grm. or 641 c.c. of oxygen are required. 
But the air gave only 95 c.c. To form alcohol also requires hydrogen : 
hence water must be decomposed. The author is investigating this point. 

II. In October, 1868, pure neutral ammonium oxalate 65 grm., 
water 2,000 c.c., were placed in a phial; in ApriJ, 1869, the mixture 
had become mouldy and very alkaline. The dried moulds weighed 
0°08 grm., consisting of mycelium, oval cells, and microzymes: no 
bacteria. The filtrate took for neutralisation 2°03 grm. of oxalic acid, 
and gave off carbon dioxide. Hence 2 grm. of oxalic acid had been 
destroyed. By distillation 0°3 c.c. of alcohol was obtained. 

In another case all the oxygen of the air was absorbed, but did not 
account for the destruction of oxalic acid. In both cases a little acetic 
acid was formed. 

These two salts, therefore, give alcohol and carbon dioxide, besides 
in the one case formic, and in the other acetic, acid. Water is pro- 
bably decomposed. But as the oxalate does not contain any group of 
atoms having the structure of alcohol, the moulds must have syn- 
thesized the matter of their tissues, and then excreted alcohol and 
other products. 

III. Pure distilled water, kept for six months in a stove in a phial 
closed with paper, developed microzymas, bacteria, and mycelium. 
Alcohol, volatile acid, and ammonia were obtained. When moulds 
were absent, none of these products appeared. Here water, carbon 
dioxide, and air cannot have fermented; but the moulds in growing 
have, by synthesis of their own substance, produced the alcohol which 
they have afterwards excreted. E. T. C. 


On the Chlorine Derivatives of Ethyl Chloride. By A. GEUTHER.* 
Tue action of chlorine on ethyl chloride and on mono- and di-chlorethy] 
chlorides, does not yield derivatives of the composition C,H,Cl and 

* Zeitschr. f. Chem. [2], vii, 147; from Jenaische Zeitschr, vi, 238. 
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C.HCl,, boiling respectively at 102° and 146°, their place being taken by 
the analogous derivatives of ethene chloride boiling at 135° and 153°°5. 
It is notable that a product boiling at 115°, identical with mono-chlore- 
thene chloride is also produced; this substance was traced back to 
ethene chloride which was found in small quantities. The author 
attributes the formation of the latter to alcohol vapour in the ethyl 
chloride he employed. Mono-chlorethyl chloride and aldehyde chloride 


have the same boiling point. 
F. H. H. 


On the Chloro-substitution Products of Ethyl Ovide. By Oscar 
J ACOBSEN.* 


THE first product of the action of chlorine on ether is a true mono- 
chlorethyl oxide. This is identical with the body which Wurtz and 
Frapollit obtained by the action of hydrochloric acid on an alcoholic 
aldehyde solution, and commonly termed aldehyde-ethyl-chloride. Pure 
monochlorethyl oxide boils at 97°—98°. With sodium ethylate it 
yields acetal; sulphuric acid decomposes it with formation of sulpho- 
vinic acid, hydrochloric acid, and aldehyde. Its formula is there- 


( CHC1.CH3. 
fore le By the action of water it yields a liquid boiling 
CH.2CH;3. 
CH.OH.CH; 
slightly below 50°, of the composition 0 ; this, correspond- 
CH,.CHs; 


ing to the analogous compound of chloral, may be termed aldehyde- 
alcoholate. Condensation-products are formed at the same time, 
the first of which, boiling between 80° and 84°, appears to be 
a 


CH.OC,H;.CHs3. 
Liebent has shown that in dichlorethyl oxide, both chlorine-atoms 


are in one ethyl-group, but has left it undecided which of the three 


formule— 


CH,.CHCl, CHC1.CH,Cl CCl,.CH; 

{ 0 {0 { 0 
CH..CH; CH,.CH; CH,.CHs; 

belongs to it. By treatment with sulphuric acid, dichlorethyl oxide is 

easily and perfectly decomposed, sulphovinic acid, hydrochloric acid, and 

monochlor aldehyde being formed. Sodium ethylate converts in into 

monochloracetal, which later compound is identical with Lieben’s 


* Ber. Deut. Chem. Ges. iv, 216—218. + Ann. Chem. Pharm., eviii, 226. 
t~ Ann. Chem. Pharm., cxlvi, 232. 
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ethoxylchlorethy] oxide, as was indeed already surmised by him.* This 


CH,.CH; 
and { GHOt to be that for monochloracetyl. By the 
CH.OC,H;.0C,H; 
action of water on dichlorethyl oxide, monochloraldehyde alco- 
holate | OH'OH.OG.H, boiling at 95—96° is formed. Of the con- 
densation-products simultaneously formed, especially on warming, the 
first can be distilled unchanged at about 165°, and has the composi- 
CH.OC,H;.CH,Cl. 
tion { O . This body corresponds to Glinsky’s mono- 
CH.OC,H;.CH,Cl. 
chloraldehyde hydrate, C.H;ClO + 3H,0, the constitution of which is, 
CHOH.CH,Cl 
no doubt, represented by the formula O 
CHOH.CH,CI. 

A trichorethyl oxide cannot be separated in a state of purity by 
fractional distillation, as the dichlorethyl oxide is the highest chloro- 
product which can be distilled unchanged. Its presence in the product 
of the action of chlorine on ether can, however, be proved indirectly. 
If indeed by the action of sodium ethylate on the residue remaining 
above 155° on the distillation of the crude dichlorethy] oxide, a mixture 
of chlorinated acetals be prepared, it will be possible to isolate mode- 
rately pure dichloracetal from this by fractioning. A product boiling 
at 180°—187° contained 37:2 per cent. chlorine—dichlorethyl oxide 
contains 380 per cent.—and on decomposition with sulphuric acid 
gave dichloraldehyde. This proves the constitution of trichlorethyl 

CHC1CHC),. 
oxide to be represented by {0 
CH;.CH3. 

Malaguti described the liquid which he obtained by the action of 

chlorine on ether at 90°, as tetrachlorethyl oxide. A tetrachlorethyl 
CHC1.CCl, 

oxide of the formula {2 should yield chloral on treatment 
CH:.CH; 

with sulphuric acid, and, in fact, Malaguti observed the formation of 

this body, but he wrongly considered it to be a bye-product present in 

in his crude tetrachlorethyl. When the action of chlorine on ether at 


CHCI1.CH,Cl ; 
proves < O to be the true formula for dichlorethyl oxide,f 


* Deut. Chem. Ges. Ber. iii, 911. 

+ The same formula has been proposed by Abeljanz (Deut. Chem. Ges. Ber. iv, 
61). Lieben’s statement that phosphorus pentachloride is without action on di- 
chlorether in the cold or at a gentle heat, the author finds is perfectly correct. 

t¢ Ber. Deut. Chem. Ges. iii, 870. 
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90° is purposely not pushed too far, a liquid is obtained which yields 
a considerable quantity of chloral on treatment with sulphuric acid, 
and consequently contains a tetrachlorethyl of the above constitution. 
The true end-product of the action is not tetra- but penta-chlorethyl 
oxide. This is a colourless, somewhat thick liquid, of sp. gr. 1°645. 
Its reactions show that here also one ethyl-group has remained intact, 
and that its constitution is therefore expressed by the formula 


CCl,.CCl; 

{0 . The substitution is first extended to both ethyl groups 
CH..CH; 

under the influence of sunlight. The numbers in the formula 

CH .CH2,0.CH,.CHs; 

on 3s express the order in which, according to the pre- 
3.4.15 

ceding, the hydrogen atoms in the first ethyl group are successively 


replaced. 
H. E. A. 


On Tribasic Acetic Ether. By A. GEUTHER.* 


Soprum ethylate, free from alcohol, was heated in the tube in which 
it had been prepared (Zeitschr. iv., 652) with an equivalent quantity 
of dichlorinated ethyl chloride—boiling point, 72°—75°—and a quantity 
of anhydrous ether at least equal in volume to that of the sodium 
ethylate employed, for twelve hours at 100°—120°, until the whole of 
the sodium ethylate had been converted into granular sodium chloride. 
On opening the tube before the blow-pipe, a gas burning with a green 
flame escaped ; after treating the contents of the tube with water, and 
separating the ethereal and aqueous layers, washing the former once 
with twice its volume of water, drying over calcium chloride, and 
distilling off the ether, the undecomposed chlorinated body, and the 
acetic ether formed in the reaction, a liquid residue remained consisting 
‘chiefly of two products, the one containing chlorine and boiling at 
about 142°, the other free from chlorine and boiling at about 122°. 

1. Monochlor-ethoxyl-ethylene, C,H,C]l(OC,H;).—This body, after 
purification by repeated distillation, forms a colourless, inflammable 
liquid, insoluble in water, of peculiar pleasant smell. It boils at 122° 
—123°, and has a sp. gr. of 1:02 at 22°. 

2. Tribasie acetic ether, CH;C (OC,H;);—This body, which was 
analysed, although not obtained in a perfectly pure state, is a colour- 
less, inflammable liquid, of peculiar but pleasant ethereal odour, dif- 
ferent from that of acetic ether. Sp. gr. = 94 at 22°. On heating 
with water in a sealed tube to 120°—130°, it was decomposed into 
alcohol and acetic ether. 

* Zeitschr. f. Chem. [2], vii, 128; from Jeuuische. Zitschr. 1871, 221. 
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Besides these products, acetic ether and sodium acetate are formed 
in the reaction. The former is present in the portion of the ethereal 
layer distilled over on the water-bath, and may be separated by recti- 


fication ; the latter is found in the wash-water. 
H. E. A. 


Normal Butylic Alcohol. By Liznpen and Rossi.* 


Tue first eight pages of this memoir are occupied by an account of the 
discovery and investigation of the properties of the alcohols of the 
ethylic series by Wurtz, Friedel, Ritter, Limpricht, Erlenmeyer, 
Wanklyn, and others. The authors quote the observation of Williamson 
that the aldehydes may be prepared by distilling a salt of the corres- 
ponding acid with a formate. Some doubt was thrown on the uni- 
versality of this method by the failure of Siersch to obtain propionic 
aldehyde thereby. The authors offer an explanation of this observa- 
tion of Siersch, but deny that the aldehyde cannot be so obtained. 

Preparation of Butyric Aldehyde——It was first necessary to obtain 
pure butyrate of calcium; the authors therefore prepared butyric acid 
by fermentation, but found the acid so obtained, as well as some pur- 
chased as pure butyric acid, to be impure. By fractional distillation it 
may be approximately but not perfectly freed from the acids of higher 
and lower boiling point. To purify the acid, the authors recommend 
that the fraction boiling between 155° and 165°, or by still more careful 
work that boiling between 159° and 164°, be dissolved in water, and 
the insoluble oil consisting of the higher acids, in case such should be 
present, separated off, and then by the addition of milk of lime the 
acid converted into a lime salt. On evaporation the lime salt separates 
as a crust on the surface, and may be skimmed off. This lime salt is 
less soluble in hot water than in cold, and is not very readily moistened. 
This concentration and removal of the salt is carried on for a longer 
or shorter period according to the purity of the butyric acid used ; the 
last mother-liquors do not, as a rule, yield more of a pure product. 

The boiling-point of butyric acid thus purified was found to be 
163°2° at a pressure of 748°7 mm. of mercury. 

The authors employed this nearly pure butyrate of calcium after 
it had been well pressed and air-dried; they mixed it intimately with 
its own weight of calcium formate, dried the mixture at about 100°, 
and then distilled it in small portions of about 10 grams out of small 
glass retorts, both the sides and bottoms of which were heated with 
charcoal. Both gases and vapours were evolved during the distilla- 


* Ann. Ch. Pharm., clviii, 137—180. 
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tion; the mass melted imperfectly, and after about twenty minutes 
heating, left a fritted mass of calcium carbonate in the retort. The 
authors state that they have employed altogether some kilograms of 
calcium butyrate in this and the following researches. 

The product condensed from these distillations is a brownish liquid, 
possessing a suffocating aldehyde-like, but at the same time somewhat 
empyreumatic odour; generally, a small layer of water is present, as it 
is not easy to dry large masses of the calcium-salts perfectly; the pro- 
duct is about half the weight of the calcium butyrate employed. On 
fractionally distilling it, the boiling-point rose from 50° to 200°; and 
by repeated distillations, a fraction boiling between 70° and 80° was 
obtained, which was nearly pure butyric aldehyde. This fraction was 
about half the crude product. The other half consisted partly of alde- 
hydes, particularly those of lower boiling-point, but chiefly of substances 
boiling above 130°, which are not aldehydes, and which, provisionally, 
were not more closely examined. The authors convinced themselves that 
the amountof aldehydes, other than butyric aldehyde, was extremely small 
when pure butyrate of calcium was employed; they cannot confirm the 
statement of Michaelson that propionic aldehyde is formed together with 
butylic aldehyde by the dry distillation of the butyrate and formate of 
calcium ; they also imagine that thé“ery complicated result obtained 
by the distillation of calcium butyrate alone is in great measure due to 
the use of impure butyric acid. Normal butyric aldehyde possesses 
the characteristic penetrating, slightly cough-provoking aldehyde 
smell; it reduces silver oxide and dissolves in about 27 parts of water; 
boils at about 75°C. The authors did not take much trouble to obtain 
it pure, as it was required for the preparation of the alcohol, and the 
purification could be more readily effected at a later stage of the 
operations, more particularly by the fractional distillation of bromide 
and iodide of butyl. 

The authors did not find bisulphites available for the purification of 
the butyric aldehyde; they were of course useless for the separation of 
the lower aldehydes, and the bodies of higher boiling-point could be 
readily separated by fractional distillation ; moreover, there was danger 
of losing the product. The authors cannot at present say with certainty 
whether the bisulphite or the substances ordinarily used for the libera- 
tion of the aldehyde from the crystalline bisulphite-compound are to 
blame; but at any rate bodies of higher boiling-point are formed. 
They consider it very probable that Siersch’s negative result was 
entirely due to the treatment of the crude aldehyde with bisulphite. 

Butylic Alcohol.—To convert the butyric aldehyde into alcohol, the 
former, in aqueous solution, was treated with sodium amalgam, care 
being taken that the liquid never had an alkaline reaction. The 
operation succeeds best with small quantities. Ten grams of the 
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aldehyde are treated with 250 grams of water, that is nearly, but 
not quite enough to effect its solution. This mixture was treated 
successively with seven portions of 100 grams of 1 per cent. sodium 
amalgam. Theory requires 64 grams of sodium. The equivalent 
quantity of sulphuric acid was added at the same time as the sodium 
amalgam. The reaction of the liquid was always somewhat acid. 
When the action was ended, the liquid was distilled and the distillate 
again treated with 300—400 grams of sodium amalgam, together with 
the same quantity of sulphuric acid as above. The liquid is again dis- 
tilled and the products of the several operations purified together. 

A small quantity of insoluble oil, which always forms during the 
operation, is removed by filtration through wet filter-paper, and the 
butylic alcohol is separated from the filtrate by a series of distillations. 
The butylic alcohol passes over with the first portions of the water. 
100 grams of butylic aldehyde gave in different operations 80—90 grams 
of crude wet butyric alcohol. This product was dried as perfectly as 
possible with fused carbonate of potash; by far the largest quantity 
distilled between 110° and 120°, and it was easy to obtain the pure 
alcohol from the fraction which boiled between 113° and 117°. It is 
very difficult to remove the last traces of water from the butylic 
alcohol*. This may, however, be effected by digestion, first with lime 
or baryta, and then by repeated distillation from sodium. 

Three combustions of the butylic alcohol are quoted, the first two of 
which were of a substance evidently contaminated with a small 
quantity of water. The numbers were as follows :— 


* In a note signed Lieben, the different methods of drying alcohols are discussed. 
Melted potassium carbonate and anhydrous copper sulphate were not found capable 
of drying the alcohol. The sulphate remained unaltered in butylic alcohol containing 
two per cent. of water. Lime and baryta act better; but one treatment even with 
a considerable quantity of lime is. seldom sufficient to effect the object. With 
respect to sodium it has been frequently pointed out, especially by Chapman, that it 
does not confine its action to the water in the alcohol, but at the same time acts on 
the alcohcl, and produces an alcoholate, and water will be found in the distillate, 
even though there be more than sufficient sodium present to combine with all the 
water. This observation is quite correct ; but Chapman’s conclusion that, therefore, 
sodium is not available for drying alcohols is not confirmed, as Lieben finds that the 
best method of drying alcohols is to distil them repeatedly from small quantities 
of sodium. He observes that it is necessary to heat the alcohol far above its boiling- 
point in an oil-bath to separate it from the alcoholate.f 

+ Note by the Abstractor.—At any rate, in the case of amylic alcohol, this method 
of drying is not available, as the hydrate of sodium, when distilled with large excess 
of amylic alcohol, is completely decomposed into amylate and water. Common 
alcohol may be dried as above, but propylic and butylic alcohols from fermentation, 
certainly not without great difficulty. On the other hand caustic baryta dries these 
compounds perfectly. 
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I. II. III. ‘Calculated. 
CRE co vesess 64°35 64°3 64°71 64.86 
Hydrogen ...... 13°41 13.53 13°33 13°51 
Oxygen ..... ..o — — 21°63 
Vapour-density of the substance by experiment...... 2°65 
BF CREF oo cc ccccasvcvcescenceese eoceesesessenis 2°56 


Normal butylic alcohol is a colourless liquid, the smell of which 
resembles that of the butylic alcohol of fermentation, but is somewhat 
weaker and more spirituous. It is not miscible with water, and, like 
the aldehyde, requires a large excess of water to dissolve it. It is 
soluble in aqueous hydrochloric and hydrobromic acids. 

The boiling-point is 116° at a pressure of 740 mm. The specific 
gravity, as compared with that of water of the same temperature, is as 
follows :— 

Ab... ccceee 0° 20° 40° 99°1 
Sp. gr..... 0°8242 0°8108 0°7998 0°7734 
Another specimen of the alcohol obtained from the pure iodide by 


converting first into acetate and then into alcohol, gave 
BB io ssee 0° 20° 40° 98:9° 


Sp. gr..... 0°8239 0°8105 0°7994 0°7735 

This specimen of alcohol gave on combustion, carbon 64°72, instead 
of 64°86 as required by theory. 

Sodium dissolves in the alcohol, evolving hydrogen and forming a 
glistening mass of needles of the alcoholate. This compound dried in 
the oil-bath yields a body which appears to consist of sodium butylate, 
NaOC,Hsy. 

Oxidation of the Alcohol.—This was performed in the manner pre- 
viously adopted by one of the authors in the oxidation of the secondary 
butylic alcohol.* 

The products of the oxidation were butyric aldehyde and normal 
butyric acid, exclusively. 

Some products obtained in the purification of the aldehyde, probably 
by the action of the reagents employed upon it, also yielded butyric 
acid on oxidation. The fractions of lower boiling-point obtained by 
the distillation of the mixed butyrate and formate of calcium contained, 
as remarked above, traces of lower aldehydes; these were converted by 
the action of nascent hydrogen into the corresponding alcohols, and 
finally into the iodides. The presence of ethyl iodide was rendered 
very probable ; that of methyl iodide was proved. The latter probably 
owed its origin to the formation of formic aldehyde by the destructive 
distillation of the formate employed. 

Butyl Chloride.—Prepared by saturating the crude butylic alcohol, sur- 
rounded by a freezing mixture, with hydrochloric acid gas; the alcohol 
* Ann. Ch. Pharm., cl, 115—118. 
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absorbs about two-thirds of its weight of the gas, and, if it be pure and 
dry, the product is not coloured during the operation; in the contrary 
case, it becomes brown. The saturated alcohol was sealed up in glass 
tubes with a small quantity of fuming aqueous hydrochloric acid, and 
heated first to 70°, finally to 100°, until the homogeneous liquid divided 
itself into two layers, the relative volumes of which did not alter. The 
lower layer consisted of aqueous hydrochloric acid, the upper one of 
butyl chloride. The latter washed with strong hydrochloric acid, 
then with an alkali, and finally with pure water, dried with chloride of 
calcium, and fractionally distilled, readily yielded a pure product. 
The chloride is a colourless liquid, insoluble in water, boiling at 77°6° 
at a pressure of 741°3 mm. Its specific gravity is, as compared with 
water at the same temperature, 0°9074 at 0°, and 0°8874 at 20°. 

Butyl Bromide.—Prepared in a manner exactly similar to that em- 
ployed for the production of the chloride. 

Boils at 100°4° C., at a pressure of 744° mm. 
fe 20° 40° 
Specific gravity 1:305 1:2792 1:2571 

Butyl Iodide—Prepared either by the action of hydriodic acid on 
the alcohol, or by treating the latter with iodine and amorphous phos- 
phorus, as in the well-known method of preparing iodide of ethyl. If 
prepared from an impure alcohol, it can be readily purified by fractional 


distillation. 
Boils at 129°6° C., at a pressure of 738°2 mm. 
0° 20° 40° 
Specific gravity 1°643 16136 15894 


Butyl-ethyl Ether and Butylene—The behaviour of normal bromide 
and iodide of butyl to silver salts, and particularly to alcoholic potash, 
has a general interest, inasmuch as it is connected with the question 
as to whether the decomposition of the alcoholic iodides into the olefine 
and hydriodic acid may be used as a characteristic of given classes of 
alcohols or not. The iodide and bromide both liberate some buty- 
lene when they act on alcoholic potash; the quantity is however com- 
paratively small. In the same way, silver salts, by their action on 
normal butyl iodide, yield traces of butylene. It appears, therefore, 
that we cannot regard the non-splitting up of the iodide into butylene 
and hydriodic acid by the action of alcoholic potash, as characteristic 
of the normal alcohols; nevertheless the normal alcohol yields much 
less butylene than the others. 

The authors heated bromide of butyl with 1} times the theoretically 
requisite quantity of sodium alcoholate, which was wetted with abso- 
Inte alcohol, in a sealed tube to 110°. On opening the tube in the cold, 
no gas was evolved, but on warming, a small quantity of butylene 
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escaped ; the chief product was butyl-ethyl-ether. A somewhat larger 
quantity of butylene is obtained when an excess of alcoholic potash 
acts on the bromide or iodide of butyl. 

Ten grams of normal butyl iodide were treated in a flask with a 
solution of 5 grams of potash in 15 grams of alcohol of 90 per cent., 
and 5 grams of powdered solid potash were added. The flask was 
connected with an inverted condenser, a tube from the upper end of 
which passed into a condensing apparatus cooled by a freezing mix- 
ture. A reaction first commenced on warming, and was rather 
vigorous, rather more than 1 c.c. of liquid butylene being collected ; 
and by appropriate treatment of the residue in the flask 3} grams of 
butyl-ethyl ether were obtained, so that, notwithstanding the large 
excess of potash, only one-third of the butyl iodide was decomposed 
into butylene. 

The authors state that ethyl iodide treated in the same way as the 
above mentioned butyl iodide, yields a small quantity of ethylene 
recognised by converting it into ethylene bromide. Ethyl iodide is 
therefore decomposed to a much less extent into the olefine than 
the iodide of butyl; but this experiment shows that the produc- 
tion of the olefine from the iodide does not constitute an absolute 
but only a relative difference between the iodides. The butylene 
evolved from iodide of butyl easily unites with hydriodic acid, forming 
a compound which boils between 115° and 120°, and readily yields 
butylene by its action on silver acetate. The compound so produced 
is, in fact, iodide of secondary butyl. 

Butyl-ethyl ether is the principal product of the action of iodide or 
bromide of butyl on alcoholic potash or sodium ethylate. The ether 
boils at 91°7° under pressure of 742°7 mm. 

0° 20° 40° 
Specific gravity °7694 7522 ‘7367. 


Butyl acetate is obtained by the action of butyl iodide on silver 
acetate in the presence of glacial acetic acid. The action takes place 
readily, traces of butylene being formed at the same time. Butyl 
bromide may be used instead of the iodide; the reaction is somewhat 
slower, but in both cases complete, the product containing no trace of 
bromine or iodine. The authors publish this fact, as Chapman and 
Smith state that it is extremely difficult to obtain the complete decom- 
position of normal bromide of propyl, either with acetate of potassium or 
with acetate of silver.* 

Butyl acetate is a sweet fruity-smelling liquid, boiling at 125°1°, 
ander a pressure of 740 mm. :— 


* Chem. Soc. J. [2], vii, 193. 
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0° 20° 40° 
Specific gravity 0°900 0°8817 0°8659 


Butyl butyrate, prepared in a similar way to the acetate, is a colour- 
less liquid of agreeable odour, boiling at 165°5° at a pressure of 
735°7 :— 

0° 20° 40° 
Specific gravity 0°8885 0°8717 0°8579. 


Butyl cyanide is obtained by the action of either bromide, chloride, 
or iodide of butyl on cyanide of potassium, the materials being digested 
with alcohol in a sealed tube at 110° for two days. 

Boiling-point, 140°4°, at pressure of 739°3 mm. Sp. gr. at 0°, 0°8164. 

The chief interest which the authors had in this body was to obtain 
valerianic acid from it. They, therefore, did not examine it very 
closely, and the specimen they obtained appears to have been slightly 
impure. 

Butylamine.—Butyl chloride was digested with solid potassium 
cyanate and alcohol, in sealed tubes, for two days, at a temperature of 
100°—110°. The alcoholic liquid was then digested for two days with 
caustic potash; the liquid distilled to dryness; water added to the 
residue, which was again distilled; the two distillates mixed, acidulated 
with hydrochloric acid, and evaporated to dryness; the dry residue 
exhausted with alcohol, which dissolved the chlorides of the organic 
bases and left ammonium chloride; and the alcoholic extract was 
evaporated to dryness and distilled with lime from a combustion-tube, 
the front part of which contained anhydrous barium oxide. The base 
was also obtained as a by-product in the preparation of normal 
valerianic acid from the cyanide; both products contained both di- and 
tri-butylamine. The butylamine could be separated by fractional dis- 
tillation, but the di- and tri-butylamines not so readily. 

Butylamine is a colourless, very hygroscopic, ammoniacal-smelling, 
fuming liquid, the vapour of which produces a feeling of heat on the 
skin. Both cork and caoutchouc are strongly attacked by the vapour. 
It is miscible in all proportions with water, and the solution precipitates 
lead, aluminium, magnesium, copper, and silver salts. The copper and 
silver precipitates are soluble in excess of the base, and the aluminium 
precipitate appears to be so likewise. The boiling-point is 755° at 
pressure 740 mm. ; itis not quite constant. 

0° 20° 
Specific gravity at 0°7553 ‘7333 

The platinochloride of butylamine crystallises in golden-yellow 
plates, slightly soluble in cold, moderately soluble in hot water; soluble 
also in alcohol. 
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Dibutylamine, boiling at about 160°, forms with platinic chioride a 
compound crystallising in long yellow needles, which melt in warm 
water, are soluble in hot, but very slightly soluble in cold water. 

Tributylamine forms with platinic chloride, a compound crystallising 
in groups of small needles which melt and are slightly soluble in warm, 
very slightly in cold water, but soluble in alcohol. 

The four known butylic alcohols are distinguished by their boiling- 
points, thus :— 


Primary Butylie Alcohols. 


Normal butylic alcohol. Butylic alcohol of fermentation. 
CH,CH,CH; CH(CH;)2 
H H 
C+ a C1 H 
OH OH 
boils at 116°. boils at 109°. 
Secondary butylic alcohol. Tertiary butylic alcohol. 
CH,,CH; CH; 
CH; CH; 
Cia C 4 CH, 
OH OH 
boils at 99°. boils at 82°. 


The derivatives also show similar differences of boiling-point. 

The authors conclude that normal alcohols are distinguished from 
their isomerides by the following characteristics :—1. They possess the 
highest boiling-points and the greatest stability. 2. Their ethers, both 
simple and compound, also the ammonia base, possess the highest 
relative boiling-points, and the haloid compounds show the least ten- 
dency to evolve the olefine. 3. By oxidation the alcohol yields an acid 
of the same number of carbon-atoms as itself contains. This acid 
is distinguished from other isomeric acids by its higher boiling-point, 
and apparently also by its greater power of resisting oxidation. 

EK. T. C. 


On Propyl and Butyl Bromides. By Is. Pierre and Ep. Pucnor.* 


Propyl Bromide, C;H;Br.—To 100 pts. pure propyl alcohol are added 
alternately in small quantities 15 pts. phosphorus and 145 bromine, in 
a balloon with a long neck, keeping the phosphorus in excess, and the 
whole in constant agitation. The liquid decolorizes, and evolves 
hydrobromic vapours towards the last. It is then distilled, collect- 
ing all below 110°. From the residue in the retort, water separates 


* J. Pharm. [4], xiii, 9. 
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‘a little more crude bromide. The distillates are shaken repeatedly 
with water and crushed marble, to remove acid, then decanted, dried by 
calcium chloride, and fractionated, rejecting the first and last drops of 
each distillation. 

This ether is mobile, colourless, and has the pleasant but slightly 
alliaceous odour peculiar to the chlorine group, even when phosphorus 
is not used. It boils at 72°. In contact with air, especially if moist, 
it becomes coloured. Sp. gr. at 0°, 13497; at 30°15°, 1301; at 542°, 
1:2589. From this we may calculate the sp. gr. at any temperature 
between 0° and 72°, and the relative volumes, taking as unity the vol. 
either at 0° or at 72°. [Here follows a table calculated from these data, 
of the specific gravities and volumes for every 10°.] As in most liquids, 
the co-efficient of expansion increases as the temperature rises. 

Butyl Bromide, C,H,Br. To 120 pts. pure butyl alcohol are added the 
same quantity of phosphorus and bromine, with the same precautions 
as above. What distils below 120° is collected and purified as above 
described. In properties it closely resembles propyl bromide. It boils 
at 90°5°. Sp. gr. at 0°, 1:249; at 40°2°, 1191; at 73°5°,1:1408. [Here 
follows a calculated table similar to the one with propyl bromide.*] This 
confirms the statement made by the authors twenty years ago, that 
between the same limits the expansibility of a liquid is greater the 
lower the boiling point. [Here follows a table, calculated from the 
above data, of the contraction of alcoholic bromides, for every 10° 
starting from their boiling-points, showing that the most volatile con- 


tract most rapidly. ] 
E. T. C. 


Behaviour of Nermal Butyl Iodide with Alcoholic Potash. 
By A. and M. Sayrzerr ft 


Tux authors have found that the products of the action of potash in 
alcoholic solution on normal butyl iodide are butylene and butyl- 
ethyl ether. Their mode of proceeding was as follows :—100 grams of 
butyl iodide were added gradually to a boiling mixture of 200 grams 
of potassium hydrate and 150 grams of 90 per cent. alcohol. This 
mixture was contained in a flask connected with the lower end of a 


* Wurtz gives 89° as the boiling point of butyl bromide, and 1°274 as the sp. gr. 
at 16°, while the authors have found it to be 1:226. They attribute this to a trace 
of lower ethers in Wurtz’s bromide.t 

+ Note by the Abstractor.—Messrs. Chapman and Smith found the sp. gr. of butyl 
bromide to be 1°270 at 16° (a very large quantity of a lower bromide would be 
required to raise the sp. gr. from that found by the authors to that found by Wurtz). 
The sp. gr. of propyl bromide does not agree with that obtained by Fittig, or by 


Chapman and Smith. 
t J. pr. Chem. [2], iii, 88. 
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condenser. The butylene evolved in the reaction was conducted from 
the upper end of the condenser through a wash-bottle of water into a 
gas-holder; the volume obtained from the above quantity of iodide was 
in one experiment 2°8, and in another 3°5 litres. 

The alcoholic liquid in the flask separated, on addition of water, 
into two layers, the upper of which, having a distinct ethereal odour, 
was separated, washed with water to free it from alcohol, dried over 
calcium chloride, and treated with sodium. This liquid distilled 
almost entirely between 85° and 95°, The portion boiling between 
91° and 94°, after being again treated with sodium, distilled, for the 
most part, at 91°5°—92-5°, and gave on analysis 70°04 per cent. C. and 
14:10 H., the formula C,H,,0 requiring 70°58 per cent. C, and 13°72 H. 

The body thus obtained was shown to be butyl-ethyl ether by 
decomposing it with hydriodic acid at 100° in a sealed tube. It thus 
yielded a heavy oil, which was resolved by fractional distillation into 
two portions, boiling at about 72° and 130°, the boiling-points of ethyl 
iodide and butyl iodide respectively. 

Butyl-ethyl ether is a mobile liquid, having an agreeable odour 
resembling that of ordinary ether. It is nearly insoluble in water. 
Its sp. gr. at 0° is 0'761, and its boiling-point 91°5°—92°5°. 

Butylene obtained from normal butyl iodide, as above described, 
is at ordinary temperature and pressure a gas, but may be condensed 
to a mobile liquid by means of a mixture of ice and salt. It pos- 
sesses the characteristic disagreeable odour of the hydrocarbons of the 
series C,H,,. It is rapidly absorbed by bromine. 

Normal butyl iodide having the constitution expressed by the 
formula CH;—CH,—CH,.—CH,I, the following four butylenes may 
be formed by the abstraction from it of the elements of hydriodic 
acid : 

1. 2. 3. 4. 
CH; CH, CH,’ CH; 
CH, CH’ CH, CH, 
CH" CH, CH, CH, 
CH,’ CH,’ CH,’ CH". 


To determine which of these is the true formula of the butylene 
obtained by them, the authors investigated the behaviour of the body 
with hydriodic acid and with hypochlorous acid. 

Action of Hydriodic Acid on Butylene.-—Butylene combines with 
hydriodic acid slowly at the ordinary temperature in closed vessels, 
forming an oily liquid, which distils at 116°—120°. Judging by the 
boiling-point, this body is either the iodide of methyl-ethy] carbinol 
(which boils, according to Lieben, at 119°—120°), or the iodide of 


primary isobutyl alcohol (the boiling-point of which, according to 


VOL. XXIV. 20 
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Wurtz, is 120°, according to Pierre and Puchot 122°5°): in any case 
it is not normal butyl iodide, that substance boiling at about 130°. 

The iodide acts energetically on a mixture of silver acetate and 
glacial acetic acid, a considerable quantity of butylene being evolved at 
first. The butyl acetate obtained by distilling the mixture is a pleasant- 
smelling liquid, boiling at 110°—113°. When heated to 120° with 
strong potash-ley in sealed tubes it is converted into butyl alcohol, 
boiling at 97°—100°, and having an agreeable alcoholic odour, quite 
different, however, from that of primary or tertiary butyl alcohol. 

The foregoing facts favour the view that the iodide obtained from 
butylene and hydriodic acid is secondary butyl iodide. Further 
evidence in support of this view was obtained by oxidising the alcohol 
with a mixture of potassium dichromate and sulphuric acid. It thus 
yielded a body which from its smell (quite unlike that of butyl alde- 
hyde), from the difficulty with which it reduced silver oxide, and from 
its property of combining with sodium bisulphite, appeared to be a 
ketone, probably methy-ethyl ketone. It was found, moreover, that 
only one acid (acetic) was formed in the oxidation, which shows that 
the body oxidised was a secondary alcohol. Hence there can be little 
doubt that the iodide is secondary butyl iodide. 

Action of Hypochlorous Acid on Butylene.—The authors found that 
butylene was very slowly absorbed by hypochlorous acid. After the 
absorption was completed, they destroyed the excess of acid by means 
of sodium bisulphite and submitted the product to distillation. The 
aqueous distillate, containing the chlorhydrin of butylene glycol 
(formed by the direct combination of butylene with hypochlorous acid), 
was then treated with sodium-amalgam to reduce the chlorhydrin. A 
small quantity of alcohol was thus obtained, which was oxidised in the 
same way as the alcohol from the secondary butyl iodide. The acid 
aqueous distillate, when neutralised with silver oxide, yielded a salt 
containing 63°48 per cent, of silver (the silver-salt of acetic acid con- 
tains 64°67 per cent. of silver), whence it appears that the chief product 
of the oxidation is acetic acid, and it may be further inferred that 
butylene likewise yields secondary butyl alcohol by the action upon it 
of hypochlorous acid. The odour of the alcohol thus obtained was 
exactly like that of secondary butyl alcohol, 

From the above it appears certain that the butylene obtained from 
normal butyl alcohol yields secondary butyl alcohol by the action of 
hydriodic acid, and probably also of hypochlorous acid. The former 
fact alone is sufficient to show that, of the four theoretically possible 
formule for butylene given above, only two, namely, the first and 
second, are admissible. Which of these is the true constitutional 
formula remains as yet undecided, but the authors, from certain 
theoretical considerations, are inclined to prefer the first. That 
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formula is further supported by the fact first pointed out by 
Morkownikoff, that, in the elimination of haloid acids from carbon 
compounds, the hydrogen evolved belongs to the carbon-atom which is 
in direct combination with that to which the halogen is united. Now 
normal butyl iodide, having the constitution given above, contains only 
one carbon-atom in direct combination with that to which the iodine is 
united, and in accordance with the foregoing rule, must yield, by the 
elimination of hydriodic acid, a hydrocarbon represented by the 


formula 1. 
J. R. 


Additional Observations on Propargylic Ether. By C. LIEBERMANN 


and O. KreEtscHMER.* 


Some years ago one of the authorst described, under the name of pro- 
pargyltic ether, a compound which was obtained by the action of alco- 
holic potash on tribrom allyl, and like allylene appears to be the final 
product of the action of alcoholic potash on various substances. It has 


been already obtained from C,;H;Br; tribromallyl (Liebermann); C;H;Cl; 
trichlorhydrin (Baeyer); C;H;Cl.Br, monochlorpropylene bromide 
(Oppenheim) ; C;H;Cl,Br. monochlorallyl bromide (Oppenheim) ; and 
by the authors from C,;H,Cl, dichlorglycide, C;H,Br, allylene dibromide, 


and by the action of sodium amalgam on propargylic ether dibromide, 
C;H;Br,.0C.Hs. 

The propargylic ether employed in this research was prepared partly | 
from pure crystalline tribromallyl, and partly from trichlorhydrin, by 
digesting them with an excess of concentrated alcoholic potash. 
At the completion of the reaction, which took five hours in the case of 
the tribromallyl and seven with the trichlorhydrin, the alcohol was 
distilled off, and the first portions which contain the ether collected 
apart, the receiver being changed as soon as the distillate ceased to 
give a precipitate with silver nitrate. This last fraction was again 
rectified in a similar manner. A concentrated solution of silver nitrate 
was now cautiously added to the alcoholic solution of propargylic ether, 
and on agitation it became filled with crystalline plates of the silver 
compound, Onadding ammonia to the filtrate, a small quantity more of 
silver propargylic ether was generally obtained in an amorphous state. 
The behaviour of dilute alcoholic solutions of propargylic ether towards 
silver nitrate was probably the cause why Linnemannf failed to detect 
it amongst the products of the action of alcoholic potash on trichlor- 
hydrin. The authors recommend tribromallyl for the preparation of 


* Ann. Ch. Pharm., elviii, 230—244. + Liebermann, Ann. Ch. Pharm, 


exxxv, 266. t{ Ann. Ch. Pharm., cxxxix, 19. 
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propargylic ether in preference to trichlorhydrin, as it is more readily 
decomposed and also gives considerably more substance. 

In order to prepare the pure ether from the silver compound, it was 
first treated with ammonia to render it amorphous, and then thoroughly 
washed. On distilling this compound with dilute sulphuric acid, dry- 
ing with calcium chloride, and rectifying, the ether was obtained pure. 
The analysis agreed with the formula C;H;.0.C,H;, and a vapour 
density by Hofmann’s method gave 41°8, theory 42°0 (H=1). The 
ether is a mobile fluid, lighter than water, and boiling at 80°. It has a 
penetrating odour, is somewhat soluble in water, and in all proportions 
in alcohol. Bromine combines directly with propargylic ether without 
evolution of hydrobromic acid, forming the compound C,H;Br,0.C.Hs, 
which is heavier than water. This is not acted upon by sodium 
amalgam in aqueous solution, but in an alcoholic solution the ether is 
regenerated. It exhibits the same reactions that Morkownikoff* 
assigns to allylether dibromide, and Tollenst to allyl-aleohol bromide. 
The authors have found that the ether and its crystalline silver com- 
pound obtained from tribromallyl, are identical with those from tri- 
chlorhydrin or pure dichlorglycide. They have also studied the action of 
alcoholic potash on allylene dibromide, the isomeride of dibromglycid. 
It was prepared by passing allylene evolved from allylene-silver by 
dilute sulphuric acid, into a solution of bromine in carbon bisalphide, 
and ascertained to be pure by its boiling-point and by analysis. By 
long digestion with alcoholic potash, it was decomposed, yielding pro- 
pargylic ether. 

According to the views which have been expressed{ concerning the 
constitution of allylene, CH -C— CH, and propargylic ether CH—C — 
CH:..0C,H;, the formation of the latter from allylene dibromide appears 
anomalous. Of the two possible formule for allylene CH—-C—CH; 
and CH, —C — CH, which correspond to its formation from dichlora- 
cetone chloride and sodium,§ the first is the more probable, considering 
that this body is a homologue of acetylene, and that only one atom of 
hydrogen in it is capable of being replaced by silver ; but the formula 
CH —C—CH;.0C,.H; for propargylic ether cannot be derived from any 
of the three formule for allylene dibromide CHBr, — C — CH;, CH— 
CBr, — CH;, CHBr—CBr — CH; corresponding to the formula 
CH—C-—CH; for allylene. If, therefore, the probable formula 
CH—C—CH; for allylene be adhered to, the formula of propargylic 
ether can be changed into CH~CH—CH.OC,H; or CH—C (O0,H;) 
—CH,, which would be isomeric with that before mentioned. Although 
the authors have not been able to prepare a sufficient quantity of the 
ether trom allylene dibromide to thoroughly investigate the matter, 
* Jahresb. f. Chem. 1865, 492. + Ann. Ch. Pharm., clvi, 167. 
ft Ann. Ch. Pharm., cxxxv, 129. § Ann. Ch. Pharm., exxxiii, 111. 
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they are of opinion that it is identical and not isomeric with pro- 
‘pargylic ether. 

Baeyer* supposed that the crystalline silver compound of propargylic 
ether was identical with the amorphous body produced by the action 
of ammonia on it. It is, however, a double salt of the formula 
2(C;H,Ag.OC.H;) + AgNO,, the nitrate of silver of which is removed 
by treatment with ammonia. When an ammoniacal solution of silver 
chloride is added to an alcoholic solution of propargylic ether, a white 
curdy precipitate 2(C;H,Ag.OC.H;) + AgCl. is obtained which is also 
decomposed, and the silver chloride removed, by prolonged washing with 
ammonia. An amorphous yellow copper compound (C;H2.OC,H;)Cuz 
is obtained by precipitating the ether with ammoniacal cuprous 
chloride. Cuprous chloride, without addition of ammonia also pro- 
duces a precipitate which has not been examined. The formula for 
the copper compound (Cu = 63:4) shows that it is a cuprous compound, 
and that two molecules of the ether are held together by the copper 

C;H, — Cu— Cu—C;H, 
atoms, | . This is the reason why cupric salts give 

C.H; OC.H; 
no precipitate. From the similarity of the reaction of silver salts and 
cuprous chloride with acetylene, allylene, propargylic ether, &c., the 
authors infer that the formula of argento-propargylic ether is 
C;H,—Ag—Ag—C;H, 

which is rendered probable by a comparison 

O.C2H; OC.H; 
with the acetylene compound C,Br;Ag;, = 2(C,BrAg) + AgBr, described 
by Behrend,t and that observed by Berthelott on passing allylene into 
ammoniacal silver chloride, C;H;Ag;Cl = 2(C;H;Ag) + AgCl.; and 
lastly, Glaser§ mentions a silver compound 2(AgC,.CsH;) + Ag2O, which 
exactly corresponds to the copper compound (C,C,H;),Cu + CuO. 

Wislicenus|| has very recently propounded the view that silver is 
diatomic, which would bring it into relation with copper and mercury, 
the elements to which it has such close chemical analogy, although the 
isomorphism of many silver salts with those of sodium and potassium 

AgCl AgNO, 
is at variance with this. According to this view | and 
AgCl AgNO; 
CuCl 


are analogous to | _, and allylene-silver and silver-propargylether 


CuCl 
Ag.C;H; 
are brought into agreement with these by the formule | and 
Ag.C3H; 
* Ann. Ch. Pharm., exxxviii, 196. + Ann. Ch. Pharm., exxxv. 264. 
tT Bull. Soc. Chim. [2], v, 176, 413. § Zeits. f. Chem. 1869, 97. 
|| Deut. Chem. Ges. Ber., iv, 63. , 
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ic C;H. OC.H; 
Ag.C;Hz. OC.H; 


those double salts which contain no other metal than silver cannot be 

explained on the supposition that silver is bivalent. Wislicenus founds 

his argument on the existence of the double salt AgNO;AglI, and Ber- 

thelot’s silver-acetylene chloride C,HAg+AgCl, which he considers 
AgNO, AgC,H 


The question remains open whether the structure of 


tobe | and | . But several series of such compounds exist. 
Agl Ag(Cl 
I. (AgX,AgY). — AgNO,,AgIl; AgNO,AgBr; AgOH,AgFl; 
C,HAg,AgCl. 


II. 2(AgX),AgY. — (?) 2(AgNO;) Ag! ; 2AgCy,AgNO; ; 
2(C;H;Ag)AgCl; 2(C,BrAg)AgBr; 2(C;H,Ag,OC.H;)AgNO3; 
2(C,;H,Ag,OC,H;)AgCl. 

III. 2(AgX),Ag,0.—2(Ag,CO;) + Ag,O; 2(AgC,C.H;) + Ag.O. 

The structure of the first group can be explained without consider- 
ing them as double salts, on the supposition that silver is diatomic ; 
but this is not possible for the second series. It remains, there- 
fore, either to consider all these compounds, the first as well as the 
second series, as double salts, or to seek an explanation of their 
structure in another atomicity of silver; but the specific heat of silver 
agrees with the atomic weight 108. 

It is also against the hypothesis that silver (108) is triatomic, that 
we should then be unacquainted with any compounds which would 
contain a single atom of that element; and from what we know of 
silver peroxide it is scarcely likely that they could exist. There re- 
mains one other hypothesis, that the ordinary monatomic silver some- 
times becomes triatomic. The above-mentioned compounds could then 
be easily explained :— 

1. AgNO;. 2. [Ag = AgNO. 3. C;H;Ag = AgC;Hs. 
Ag—AgC.C,H;. 


4, C,;H;Ag — AgC3H;. 5. O . 
| Ag —AgC;.C.H; 


AgCl. 
There is, however, a difficulty, inasmuch as the silver can be removed 
from such compounds as 3 and 4 by cautious oxidation. The authors 
are of opinion that this theory of the variable atomicity of silver should 
be employed with extreme caution; and they have come to the con- 
clusion to accept with Wislicenus the diatomicity of silver, but also to 
regard the compounds mentioned as double salts. 

Berthelot considered the metallic compounds of acetylene and ally- 
lene as containing peculiar silver and copper radicles, which he named 
cuprosoacetyl, Argentacetyl, &c., forming oxides, chlorides, and salts. 
The authors, however, do not agree with this view, since the hydro- 
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carbons, acetylene, and allylene aré so easily evolved from these com- 
pounds by the action of acids. The ready decomposition also of the 
perfectly analogous silver nitrate, silver propargyl ether, and silver 
chloride, silver propargylether by ammonia, and the argentallyl oxide 
sulphate by water, and the change of the so-called argentally] oxide 
into argentallylene, appears to point out that here there is only a loose 
combination, which can be more simply explained on the hypothesis of 
the polyvalence of the metals. 
C. E. G. 


On the Cresols of Coal-Tar. By H. L. Burr.* 


THE author has submitted commercial coal-tar creosote to fractional 
solution in soda-ley, and the resulting alkaline solutions to fractional 
precipitation with hydrochloric acid, in the hope of obtaining pure 
cresol, but fruitlessly. A fraction boiling constantly at 204°—205° 
was treated with chloride of benzoyl, by which means a solid com- 
pound and a liquid were produced. The solid body was obtaincd in 
large, white, hard crystals, which melted at 70°—70°5°, and solidified 
at 52°6°. Its properties agree with those of paracresyl benzoate, which 
melts at 70°. The cresol obtained from the solid ether was a colourless 
body, having asharp urinous smell. It solidifies in a mixture of ammo- 
nium sulphocyanate and water, melts at 34°, and boils at 205°. Its 
properties are those of paracresol. 

The liquid which was obtained in addition to the solid ether boils 
at above 360°, and does not solidify in a mixture of water and ammo- 
nium sulphocyanate. It is decomposed by boiling with alcoholic 
potash into benzoic acid and cresol. The cresol could not be obtained 
in a solid condition; fused with potash, it gave the reaction of sali- 
cylic acid with ferric chloride, from which it would not seem to be 


pure metacresol. 
W. H. D. 


On some Nitrogen Compounds of Anthraquinone. By Rup. BoETTGER 


and T. PETERSEN.t 


It is well known that nitro-derivates cannot be obtained directly from 
anthraquinone by the action of nitric acid; by the oxidation of anthra- 
cene with nitric acid, however, there is obtained a dinitroanthraqui- 
none, together with anthraquinone, identical with Anderson’s binitro- 
oxanthracene and Fritsche’s oxobinitrophotene. 

1. That the nitration of anthraquinone was readily effected by a 
mixture of concentrated sulphuric and nitric acids was known to 
Fritsche, and has since been confirmed by Liebermann and by one of 
+ Ber. Deut. Chem. Ges. iv, 226. 


* Deut. Chem. Ges. Ber. iv, 378. 
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the authors. The body thus obtained, which the authors find is a 
true dinitroanthraquinone, separates, on pouring the acid mixture into 
water, in yellowish-white flocculi, insoluble in water, difficultly soluble 
in alcohol and benzene, still less soluble in ether, and crystallising from 
these solvents in minute monoclinic, almost colourless crystals. At 
about 252° it cakes together to a brown mass, from which, at higher 
temperatures, under partial decomposition of the residue, yellow to 
brown, needle-like crystals sublime. This body forms crystalline 
double compounds with various hydrocarbons, as already observed by 
Fritsche. It does not yield the fine violet compound with anthracene 
given by Fritsche’s “reagent.” On fusion with potassium hydrate, 
it yields alizarin in considerable quantity, a proof that the two 
nitro-groups occupy the same positions as the two OH groups do in 
alizarin. 

2. Dinitroanthraquinone is easily reduced to diamidoanthraqui- 
none.* On warming it with a solution of sodium sulphydrate, the liquid 
first assumes a deep emerald-green colour, from which the amido-com- 
pound is soon deposited as a bright, vermillion-red powder, more or 
less soluble in alcohol, ether, acetic ether, and other solvents, readily 
soluble in acids, especially when concentrated. From dilute acid solu- 
tions it separates out gradually on standing, its basic properties being 
exceedingly weak. It melts at 236°, and sublimes even below this in 
magnificent garnet-red flat needles, with a greenish reflex, often united 
in feather-like groups. From alcohol and ether it crystallises in small 
needles. On fusion with potassium hydrate it yields alizarin in 
quantity. 

3. The action of nitrous acid on a solution of diamidoanthraquinone 
in concentrated acid was without result ; an azo-derivative was indeed 
formed, but it remained for the greater part in solution, and was de- 
composed with reproduction of anthraquinone by the continued action of 
nitrous acid. But by acting on an ethereal or acetic ether solution, 
peculiar azo-derivative was obtained. This body soon separates out, on 
passing a current of the gas through the liquid, as a delicate brownish- 
violet powder, extremely alterable, and decomposed with slight detona- 
tion at about 68°, a bulky residue of carbon remaining. Analyses of 
several preparations led to the formula C,,H,N,O,. It is soluble in alcohol 
and water, with a beautiful violet colour. When heated or left to 
stand for some time, both the aqueous and alcoholic solutions are de- 
composed, and regenerated diamide falls down, together with a brown 
decomposition product, accompanied by but a slight evolution of 
nitrogen. ‘The authors look upon this compound as a dinitrosoamido- 

* The authors recommend two reducing agents for use in similar cases: a, a 
potash solution of stannous oxide; 4, a solution of pein codiom oulghydeate, 
often to be preferred to ammonium sulphydrate. 
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anthraquinone, containing twice the univalent N {xO group, or in 


accordance with Graebe and Ludwig’s observations on certain naphthol 
derivatives, as a dioximidoamidoanthraquinone, containing twice the 


univalent group, n{*5>. and express the reaction by the equa- 
tion :— 
Cyu.H.(NH,),0. + 2HNO, = CuHa(N { HNN) ,0s + 2H,0. 


on treatment with potassium hydrate alizarin is formed. 

4, Remarkable is the action of concentrated sulphuric acid on dini- 
tro-anthraquinone. When it is dissolved in excess of acid (about 
1 pt in 18 pts), and the mixture is heated on the sand-bath at about 
200°, a moderate evolution of sulphurous anhydride takes place, the 
brown-yellow liquid becoming deep brown-red. On the reaction be- 
coming more violent, the source of heat is removed, the whole being 
afterwards heated again slowly, until the evolution of sulphurous 
anhydride ceases. The mass is then poured into cold water; the pre- 
cipitated dark brown-red flocculi are well washed, repeatedly dis- 
solved in dilute alkali, reprecipitated by acid, and finally dissolved in 


alcohol; and the solution is slowly evaporated. The exceedingly 


stable new colouring matter, which can also be obtained by treat- 
ing anthraquinone with a mixture of sulphuric and nitric acids (16 
to 18 parts cone. sulphuric and 1 part nitric acid, sp. gr. 1°5), is 
slightly soluble in water, forming a peach-coloured solution ; readily 
soluble in alcohol, ether, acetic ether, and chloroform, less soluble in 
benzene, with a magnificent red violet colour. It separates from these 
solvents, on slow evaporation, in a violet-red crystalline-granular 
form ; on quick evaporation, in violet-brown, metallic glistening crusts. 
Cotton is dyed violet by it without the use of mordants. On heating, 
it melts, but only a small portion sublimes unchanged. Analysis leads 
to the formula CyHsN,0,. On fusion with potassium hydrate, am- 
monia is evolved, but no alizarin could be detected. On treatment 
with zinc and sulphuric acid, gradual decolorisation and decompo- 
sition took place. 


H. EB. A. 


Note on the Communication of Boettger and Petersen, on some Nitrogen 
Compounds of Anthraquinone. By C. Lirpermann.* 


Tue author briefly relates his observations on dinitroanthraquinone 

(from anthraquinone) which he has long been engaged in investigating 

in the same direction as Boettger and Petersen. He finds dinitro- 
* Deut. Chem. Ges. Ber., ix, 230. 
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anthraquinone to be easily reduced by tin and hydrochloric acid, the pro- 
duct, on boiling the resulting mass with water, separates in the form of 
a red power, which has the composition of diamidoanthraquinone. It 
is soluble only in concentrated acids, crystallises well from benzene, 
and sublimes in long hair-fine needles. Heated with concentrated 
sulphuric acid, it yields no colouring matter, a fact of importance in 
connection with the determination of the course of the reaction in the 
formation of naphthazarin. On fusion with potassium hydrate, a blue 
solution is obtained ; the colouring matter thus formed, which Boettger 
and Petersen consider to be alizarin, exhibits, when isolated, certain 
differences, particularly on sublimation and on exposure of its solution 
in potash to the air, which caused the author to doubt the identity of the 
two bodies. The same compound is formed by fusing the product of 
the action of nitrous acid on diamidoanthraquinone with potassium 
hydrate ; on the other hand, on heating with aqueous potash, a yellow 
solution is obtained, so that only a partial conversion of the NH, 
groups by the nitrous acid must be looked upon as having taken place. 

The colouring matter produced by the action of sulphuric acid on 
dinitroanthraquinone, in the form of a black non-crystalline powder, 
was not analysed by the author, as he believed the condition in which 
it was obtained did not offer a sufficient guarantee of its purity. 
He finds that on heating with water to 200°, it is converted into a 
spongy aggregate of dark crystalline needles, which may be sublimed, 
but with considerable loss by carbonization. Metallic-green shining 
needles are thus obtained, in many respects much like naphthazarin. 
These contain nitrogen, although it would seem in no very considerable 


quantity. The vapour of this body strikingly resembles that of indigo. 
H. E. A. 


On some Derivatives of Anthraquinone. By Tu. PETERSEN.* 


R. Bortrcer and the author investigated a short time ago a dinitro- 
anthraquinone, which as Fritsche has found, is formed by treating 
anthraquinone with a mixture of concentrated nitric and sulphuric 
acid. This body yields, on fusion with caustic potash, large quantities 
of alizarin, and is therefore isomeric with Anderson’s binitro-oxan- 
thracene, which gives with caustic potash a body dissolving in alkalis 
with a reddish brown colour. 

The violet body, formed by treating dinitroanthraquinone with con- 
centrated sulphuric acid, is di-imido-hydrowyl-anthraquinone, CyHsN20. 
On passing nitrous acid into its solution in alcohol and ether, oximido- 
dihydrowyl-anthraquinone C,yH,;NO; is formed, which by sublimation is 
obtained in yellow or hyacinth-red, flat, feathery needles, which dissolve 


* Deut. Chem. Ges. Ber. iv, 801. 
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in caustic alkalies with a raspberry colour, and when fused with caustic 
potash, give alizarin. When this body is dissolyed in concentrated 
nitric acid, dinitro-dihydroxyl-anthraquinone is obtained, which, by the 
addition of water, separates in yellow, very electric flakes, dissolving 
in caustic potash with a violet colour. 

The formation of the oximido-compound corresponds to that of 
oximido-a-napthol which Graebe and Ludwig obtained by the same re- 


action from di-imodo-a-naphthol. 
C. 8. 


On a By-product in the Manufacture of Alizarin. 
By C. LizBERMANN.* 


THE products obtained by melting anthraquinone-sulphonic acid with 
potash, differ according to the manner in which the process is con- 
ducted. If the action of the alkali is energetic, alizarin and monoxy- 
anthraquinone-sulphonic acid are formed ; but if the action is rendered 
less intense by admixture of chalk, a completely different body is 
obtained, the most remarkable property of which is, that on melting 
with pure alkalies it is changed into alizarin.t It can be separated 
easily from alizarin by its solubility in baryta-water, and is precipitated 
again by hydrochloric acid; when purified by sublimation and by 
crystallisation from acetic acid, it is obtained in yellow needles. It 
dissolves in alkalies with red-brown colour, but does not give colours 
with mordants ; with lead-acetate it forms a bright yellow precipitate. 

In its properties it closely resembles Rochleder’s isoalizarin; the 
analysis of the new body shows, however, that it is monoxyanthraqui- 


none, CB Ods the change into alizarin by melting with potash is by 


oxidation, Outaots +O= CuO), This reaction is explained 


by the fact that monobromanthraquinone, on melting with potash, 
passes into the dioxy-derivative. 

Whether the described substance is derived from pure disulphan- 
thraquinonic acid, or from a mixture of this acid with the monosulpho- 
acid, is not yet proved. Some experiments tend towards the former 
conclusion. This is not impossible, for in every melting for alizarin, a 


little anthraquinone is reproduced. 
A. P. 


* Deut. Chem. Ges. Ber., iv, 103. 
+ The same substance has been described by Schunk under the name of anthra- 


Jflavic acid. See p. 380 of this yolume. 
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On Benzoin. By Limpricut and SCHWANERT.* 


One of the authors of this paper, in conjunction with Jena, has already 
shownt that when benzoin is heated with alcoholic potash, benzilic 
acid is formed, but in so small a quantity that it was ascribed to benzil 
present as an impurity in the benzoin employed. The authors however 
find that under certain circumstances benzil is formed by the action of 
alcoholic potash on pure benzoin: for when these are heated in an open 
flask, the solution shows, even from the first, the dark violet colour so 
characteristic of benzil. If water be added to the solution after some 
hours’ digestion, a mixture of various substances is precipitated, amongst 
which are toluylene alcohol (orthorhombic) and benzil. Two hundred 
grams of benzoin quite free from benzil yielded, by this process, 
several grams of benzil. That this is produced by the oxidising 
action of the atmosphere, is shown by the circumstance, that when the 
air is excluded by conducting the operation on sealed tubes, benzil is 
not formed, and the violet colour at first apparent quickly disappears 
when the tubes are heated. 

The addition of hydrochloric acid to the filtrate from the precipitate 
produced by adding water to the alcoholic solution, separates benzoic 
acid, benzilic acid (3—4 grms. from 200 of benzoin), and a third com- 
pound, the so-called tolane alcohol, which Jena obtained in minute 
quantity in the conversion of benzil into benzilic acid.{ The authors 
find, however, that it is derived from the benzoin which must have 
been present as an impurity in the benzil employed by Jena. On 
boiling the hydrochloric acid precipitate with water, the benzoic acid 
and benzilic acid dissolve, leaving behind a resinous body, Jena’s tolane 
alcohol (C\,Hi202), which, however, according to the authors, has the 
composition C3>H..0,, and is therefore ethyldibenzoin. It crystallises 
well from its alcoholic solution, and fuses at 200°. 

Whilst, in the formation of benzil, one molecule of benzoin loses two 
atoms of hydrogen, in the formation of ethyl-dibenzoin two molecules 
of benzoin lose two atoms of hydrogen, and unite to form one mole- 
cule of dibenzoin, in which one atom of hydrogen is replaced by ethyl. 


C(C.H;).C,H;O 
Benzoin { —- Ethyl]-dibenzoin a 
C(C.H;)2HO. 


By heating with acetyl chloride, acetylethyl-dibenzoin, 


* Deut. Chem. Ges. Ber., iv, 335—338. 
+ Ann. Ch. Pharm., elv, 89. , 
t Deut. Chem. Ges. Ber., ii, 384, and Ann, Ch. Pharm., clv, 80. 
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CO 


co 
C(C;Hs)2(C,H;0)0 


is formed. It is a crystalline compound, and melts at 145°. 

Ethyl-dibenzoin is not obtained when benzoin is heated with alcoholic 
potash in sealed tubes, hydrochloric acid precipitating from the solu- 
tion, benzoic acid, traces of benzilic acid, and the uncrystallisable 
ethyl-benzilic acid, C,4H1(C2H;)O3.* There are at present three com- 
pounds known which are derived from two molecules of benzoin by the 
action of alcoholic potash, viz., 


CogHo2O3t CogsH2¢02F CxoH 604 
C(C,H;),HO C(C.H;),HO C(C,H;)2C:H;O 
co CH CO 


C(C.Hs)s CH, CO 
COH C(C,H;):HO C(C,H,)sHO. 


A fourth compound, closely allied to these, is oxylepidin, which Zinin 
obtained by the action of hydrochloric acid upon benzoin.{ The authors 
have observed that dilute sulphuric acid produces the same effect : 


2(C,sH)202) —_ 2H.0 — C2sH 2902. 
Oxylepidin is closely allied to the compound C,sH2.03, and would 


undoubtedly be obtained from it by the action of acids. The authors 
find’ that when a mixture of oxylepidin and benzoin is heated with 
water to 150°, these bodies are converted into lepidin, C2;H2,.O, and 
benzil, respectively. This would account for the results obtained by 
Zinin, who found the two latter to be the chief products of the action 


of hydrochloric acid on benzoin. . 
C. E. G. 


On the Decomposition of Acrolein-ammonia by Dry Distillation. 
By Ap. Cravs.§ 


Bagyer, in his experiments on the synthesis of the pyridine bases|| has 
found that picoline occurs as a product of the destructive distillation 
of acrolein-ammonia, and this determined the author to ascertain 
whether the base, formerly obtained by him, was really picoline or not. 
For this purpose he recrystallised, from boiling water, some ‘of the 
platinochloride of the base which he had prepared during his pre- 
vious research, and obtained the prismatic crystals containing 3:1 


* Ann. Ch. Pharm., clv, 100. t+ Ann. Ch. Pharm., clv, 100. 
t Chem. Centrabl. 1867, 373. § Ann. Ch. Pharm., clviii, 222—230. 
|| Ann. Ch. Pharm., clv, 285. 9 Ann. Ch. Pharm., cxxx, 185. 
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per cent. of water of crystallisation described by Baeyer. By long 
boiling with water, also, the characteristic bright yellow pulverulent 
precipitate mentioned by him was formed. In the author’s former 
experiments he had recrystallised the platinum salt by dissolving it in 
warm water and precipitating by alcohol, thus obtaining a salt which 
was anhydrous and had a different crystalline form. ‘his would 
account for the apparent discrepancy between his results and those of 
Baeyer. Professor Werber has also compared the toxicological action 
of this base with the picoline from bone-oil, and finds that they agree 
completely in their physiological action. 

The author, in his previous experiments, had submitted the crude 
product obtained by the decomposition of acrolein-ammonia to frac- 
tional distillation, and separated it into two portions, one of which 
came over between 100° and 150°, the other between 150° and 200°. 
The latter, even after repeated rectification, always began to boil at 
about 120°, the temperature gradually rising to 200°. The platinum 
salts, moreover, of the different fractions agreed in form and composi- 
tion. From these results he concluded that the base under examination 
could not be distilled without decomposition, but that the portion 
which came over first, between 120° and 150°, was the nearly pure 
substance. 

In order to investigate this subject, the author has recently prepared 
a fresh quantity of the oil by the dry distillation of acrolein-ammonia. 
’ He first endeavoured to effect a separation by agitating the crude 
product with water, but found that, with the exception of a little tarry 
matter, it was completely soluble in about 100 volumes of that fluid. 
The solution was therefore neutralized with hydrochloric acid, filtered 
and evaporated at 100°, when the peculiarly offensive odour so charac- 
teristic of the acrolein-compounds became apparent. The concentrated 
solution was filtered and agitated with ether, after an excess of caustic 
potash had been added to it.’ The ethereal solution was then dried by 
calcium chloride and evaporated, thus obtaining the basic products in 
a pure state. These can be easily separated by adding platinum tetra- 
chloride to a dilute solution of their hydrochlorides, the picoline double 
salt then remains dissolved, whilst the platinum salt of the other 
base is precipitated. This simple method of separation, however, was 
not discovered before the greater portion of the purified bases had been 
submitted to fractional distillation. In order to remove the picoline, 
the mixture of the bases was slowly and cautiously heated to 150°, 
when about one-third came over, which was used for the physiological 
experiments. The residue, after it had become quite cold, was again 
heated to 140°, but nearly pure picoline began to come over at 120°. 
This operation was repeated upon the residue three times with the 
same result, and, to confirm the results formerly obtained, a small 
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portion of this residue was decomposed by repeated distillation into 
picoline and tarry and carbonaceous substances; the larger portion, 
however, was treated with hydrcchloric acid, which left undissolved a 
considerable quantity of resinous products. The largely diluted dark 
brown solution gave with platinum tetrachloride a brown curdy pre- 
cipitate, and, on evaporating the pale yellow mother-liquor, a con- 
siderable quantity of the picoline platinuchloride was obtained. 
The brown precipitate was purified by washing first with warm water 
and finally with alcohol, when it was found to contain 31°5 per cent. 
of platinum, which exactly corresponds to acrolein-ammonia. It 
would appear that this platinum salt is decomposed by boiling with 
water, forming the picoline platinum salt, By boiling the powdered 
salt with water, it was changed into a dark red mass resembling coagu- 
lated albumin, and then contained 31°5 to 31°6 per cent. of platinum. 
The filtrate, on cooling, deposited first an indistinctly crystalline yellow 
curdy platinum salt, containing 32°2 to 32°3 per cent. platinum, and 
afterwards the picoline platinum salt. If this curdy platinum salt 
(with 32°2 per cent. Pt.) was again boiled with water it underwent 
the same change as the original salt, and left as a residue a bright 
yellow, hard brittle mass, still giving 32°2 per cent. platinum ; this, as 
well as the original residue (with 31°5 to 31°6 per cent. Pt.), could 
now be boiled with water without undergoing any change. 

From these results the author concludes that the base which is 
decomposed by distillation approaches in composition more nearly to 
acrolein-ammonia than to picoline, and is either isomeric with it 
(C,H,NO), or is an intermediate product between it and picoline 
(C.H;N). From the fact that this base is decomposed by distillation, 
yielding picoline and tarry products it is extremely probable that the 
picoline obtained in the destructive distillation of acrolein-ammonia 
does not arise directly from its decomposition, but rather from that of 
the non-volatile base. This accords with the fact that when the 
acrolein-ammonia is slowly heated, the distillate contains a larger 
proportion of picoline than when the distillation is more rapidly 
conducted. 

C. E. G. 


On some Derivatives of Deorybenzoin. By N. Zin1n.* 


DEOXYBENZOIN is not acted upon by alcoholic potash-solution when the 
air is carefully excluded; if however, the air has access, needle-like 
crystals are gradually deposited. To prepare these, a mixture of 
100 grms. deoxybenzoin with 100 grms. potassium hydrate dissolved 
in 1 litre of 90 per cent. alcohol is left at rest; in this way about 


* Zeitschr. f. Chem. [2], vii, 127; from Petersb. Acad. Bull. xvi, 340. 
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20 grms. of the crystals were formed in 14 days. The solution finally 
contains potassium benzoate only. The body thus formed, CyHs5sO, 
Benzamarone, melts at 225°; is soluble in 157 parts of boiling, and 1,130 
parts of cold 97 per cent. alcohol; in 10 parts of boiling benzene and 
35 parts of boiling acetic acid. On long heating with alcoholic potash, 
benzamarone yields deoxybenzoin and amarinic acid in about equal pro- 
portions ; first unaltered benzamarone is deposited, then on the addition 
of water, deoxybenzoin ; and finally after evaporation, potassium amari- 
nate, the latter in the form of an oil which solidifies on cooling in 
white scales insoluble in the excess of potash. Amarinic acid, CyHy.0,, 
is thrown down by all acids, even acetic, in the form of a white, 
curdy, crystalline precipitate, insoluble in cold water, but soluble in 
boiling alcohol, ether and acetic acid. It loses 1 mol. water at 125°, 
and melts at 140°, losing a further 14 mol. of water, and then solidifies 
in the crystalline form. Acid once heated to 140° melts at 155°, is no 
longer soluble in 15 parts 90 per cent. acohol, dissolves in ammonia at 
110°—120°, also in potash-solution, forming potassium amarinate, 
Potassium amarinate, Cy.HK,0; + aq. is obtained from boiling ether, 
either in lamelle, or as an oil gradually solidifying in warty groups. 
The barium, lead, and silver salts are curdy, loose, amorphous pre- 
cipitates, which gradually become heavy and crystalline. The silver 
salt, CyH;,Ag.0,, is white, and almost insoluble in water and alcohol. 
The barium salt crystallises well from alcohol. All the salts are 


bitter. 
H. E. A. 


On Saliretin. By K. Kravrt.* 


THE author prepares saliretin as follows. Triturated saligenin is agi- 
tated with 10 parts of hydrochloric acid of sp. gr. 1°125 till it dissolves, 
and the solution is heated to 80°; the liquid, which has become pulpy 
from separation of saliretin, is poured into a large quantity of water; 
the precipitated and washed saliretin is dissolved in moderately strong 
spirit; and the solution, filtered from a gelatinous body, is poured into 
a large quantity of solution of salt, which precipitates the saliretin in 
curdy flocks. The product is a yellowish or reddish-yellow powder, 
which runs together and turns brown at 200°, without losing weight. 
It dissolves almost entirely in absolute alcohol. But when saligenin is 
decomposed by hydrochloric acid at a temperature not exceeding 40°, 
a solution of the product in weaker spirit gives, on addition of absolute 
alcohol, a precipitate, which, however, does not differ from saliretin 
in composition and properties. The author, from his own and Piria’s 
analyses, deduces for saliretin the formula C,,0,,O;, already proposed by 


* Zeitschr. f. Chem. [2], vii, 92, from Ann. Chem. Pharm., clvi, 123. 
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Moitessier (Jahresbericht, 1866, 677), and hence regards it as saligenosali- 
genin, HO.C,H,.CH;.0.C,;H,.CH,OH. Saligenin is not converted by 
potassium permanganate into salicylic aldehyde, salicylic acid, or any 
well-characterised body. 

A saliretin prepared by Gerhardt (Ann. Chem. Phys. [8] 7,215) by 
the action of sulphuric acid is regarded by the author as trisaligenosali- 
genin, C.,H,.O;: the resinous product obtained by Beilstein and 
Seelheim (Ann. Ch. Pharm. exvii, 83) by the action of acetic anhydride 
or ethyl iodide on saligenin is regarded by him as heptasaligenosaligenin, 
Cs6H 500s. 

J. R. 


Hematoxylin. By Franz Revn.* 

THE investigations of hematoxylin hitherto publishedt have established 
only the empirical formula of this substance, which when dried at 
130°, Gerhardt gives as C;,Hi,O,, and the hematein formed by its oxi- 
dation in alkaline solutions as ©,.H,,0,. Hematoxylin is sweet, yields 
oxalic acid by oxidation, and cannot be nitrated. Chlorine and 
bromine convert it into resinous products: sodium amalgam, and zinc 
and sulphuric acid are without action on it. Phosphoric chloride acts 
upon it, but nothing could be cbtained from the product of the reaction, 
either by distillation or treatment with ether. Potassium chlorate and 
hydrochloric acid yield an amorphous resinous product. 

The action of ammonia forms Erdmann’s hematein, and if long con- 
tinued, humus-like substances. Hydriodic and hydrobromic acids 
yield resinous products which cannot be purified ; and by heating with 
zinc powder, a crystalline substance was obtained, but in far too small 
a quantity to enable the author to investigate it. He has, however, 
discovered three reactions by which crystalline substances are produced 
from hematoxylin, which establish the number of hydroxyl groups 
it contains and the class of compounds to which it belongs. 

1. When hematoxylin is treated with acetyl chloride, hydrochloric 
acid is evolved ; and if, when the reaction is ended, the product be 
evaporated on the water-bath, the pale yellow syrupy mass poured 
into water, and the white flocks which separate, be collected, well 
washed, and dissolved in alcohol or acetic acid by the aid of a gentle 
heat, the concentrated solution will solidify on cooling to a pulp of 
extremely slender lustrous needles. As the substance is rapidly altered 
by contact with the air, all the operations must be conducted as rapidly 
as possible. The air-dried substance contains no water of crystallisa- 
tion, and can be heated to 100° without decomposition. The analysis 


* Deut. Chem. Ges. Ber., iv, 329. 
+ Erdmann, J. (pr. Chem. xxv. 193, and Ixxv, 218) ; Hesse. (Ann. Ch. Pharm. 


c1x, 332). 
VOL. XXIV. 2p 
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agrees with the formula C,,.Hs(C,H3;0),.O., in which six atoms of the 
hydrogen in the hematoxylin, are replaced by six acetyl groups; all 
the oxygen in the hematoxylin is, therefore, present as hydroxyl. A 
similar substitution-product is obtained by the action of benzoyl 
chloride, but it is resinous and difficult to purify. 

2. If a few drops of concentrated sulphuric acid be added to an 
ethereal solution of hematoxylin (1 : 50), and the solution allowed to 
stand, it gradually becomes dark-coloured, and after some time, 
brownish red crystals are deposited on the sides of the vessel. These are 
collected and washed with ether until it runs off colourless. The com- 
pound is only slightly soluble in cold water, but more so in hot water, 
forming a brownish-red solution which solidifies on cooling to a gela- 
tinous mass, and on the evaporation of the water, this leaves amorphous 
scales having a cantharides-green lustre. It cannot be recrystallised 
from alcohol. Ammonia and the other alkalies colour it a fine violet 
blue. This substance is identical with Erdmann’s hematein, which 
has not, hitherto, been obtained in the crystalline state. Analysis 
showed the composition of the green scales, dried in the air, to be 
CisHiz0, + 3H,0; the crystals dried over sulphuric acid C,.Hiz0, + 
H,0, and the same dried at 100°, CisHi.0,. The method of preparation 
here described shows that the formation of hematein by the action of 
ammonia and air on hematoxylin, as given by Erdmann, is only an 
effect of oxidation. Hzmatein can easily be reconverted into hema- 
toxylin by boiling its aqueous solution with zinc and sulphuric acid, 
or preferably, sulphurous acid, until it becomes colourless, and then 
extracting the hematoxylin by agitation with ether. 

3 Hematoxylin is fused with potassium hydrate (1:4) until it 
acquires a brown colour, and the product, after being neutralised with 
dilute sulphuric acid and filtered, is agitated with ether. The ethereal 
solution leaves on evaporation a syrupy residue, and this, when sub- 
mitted to distillation, yields a crystalline substance which can readily 
be identified as pyrogallic acid, CsHsOs. 

From these results the author draws the following conclusions :— 

(1.) That hematoxylin has not the constitution of the saccharine 
substances resembling phloroglucin. (2.) That it is a derivative of 
the aromatic series. (3.) That it resembles hydroquinone in its be- 
haviour towards weak oxidising agents, hematein having the same 
relation to hematoxylin, that quinone has to hydroquinone. (4.) That 
it contains six hydroxyl groups. 

The subjoined may be taken as a shortened expression for the con- 
stitution of these compounds :— 

C.H.(OH)s C,H,(OH,).0 


Hematoxylin { C,H, Heematein 1 Cy 
C,H2(OH); C,H,(OH.).0. 


™. 
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From this it can readily be seen how pyrogallic acid is formed from 
hematoxylin. 

The substance having the closest relation to hematoxylin is 
brasilin C..H..O;. The difference in the formule of these two com- 
pounds is C,H,O; and Bolley* found that when brasilin was treated 
with nitric acid it yielded a yellow acid which he considered to 
be picric acid, but which, from its properties, appears to be styphnic 
acid. It is probable that brasilin is a derivative of hematoxylin 
in which the groups C;H; and HO are contained, and the author has 
already obtained a crystalline brasilein by a process similar to that by 
which he obtained heematein. 

C. E. G. 


On Starch and Cellulose. By F. A. FuiicKkiGer.f 


Tue author having obtained a fresh supply of lerp-manna resumed his 
former researches on this substance. Lerp-manna occurs on the leaves 
of “ Eucalyptus dumosa,” and consists of white threads clotted 
together by a syrup proceeding from the insect (Psylla Eucalypti) 
which spins those threads. It consists in round numbers of water 14 
parts, threadlike portion 33 parts, sugar 53 parts. The threads 
possess many of the most characteristic properties of starch, from 
which howéver they are sharply distinguished by their form. When 
lerp is washed with water the sugar dissolves and the threads swell 
but slightly, but dissolve to a slight extent, so that the solution is 
coloured blue by iodine. The threads freed from sugar by washing 
consist of a substance called by the author Lerp-amylum. 

Lerp-amylum is very slightly soluble in cold water, not perceptibly 
more so in water at 100°, but entirely soluble to a thin transparent 
liquid when heated to 135° in sealed tubes with 30 parts of water— 
this solution on cooling deposits the original substance in flocks, with- 
out forming a jelly at any time. The separation is almost complete. 

If the material employed in this experiment were originally free 
from sugar, the liquid left after the separation of the flocks will also 
be sugar-free. The flocks deposited from solution are insoluble in 
boiling water—therefore lerp-amylum suffers no chemical change on 
being heated to 150° with water. Heated in the air-bath to 190° 
while dry, it turns brown and is afterwards reduced only by solutions 
of iodine; at the same time it becomes partly soluble in hot water ; 
hence it appears that lerp-amylum undergoes a change similar to that 
which occurs when starch is converted into dextrin. By oxidation 
with nitric acid, it yields oxalic acid but no mucic acid ; it is neutral to 
vegetable colours, and is not precipitated by lead acetate, and is there- 
fore not to be confounded with the gums, &c. 


* J. pr. Chem. xciii, 351. t+ Arch. Pharm. [2], cxlvi, 7—31. 
2P2 
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Ultimate analysis gave 


Calculated. Found. 
a 444, “43°7 43:07 
Diack as 6:2 6°6 6:4 


Like starch, lerp-amylum rotates the plane of polarisation to the right ; 
also on digestion with dilute sulphuric acid, &c., it forms a crystal- 
lisable sugar which agrees in its properties with dextrine. It is in- 
soluble in ammonia cuprate and is homogeneous. 

Though the behaviour of lerp-amylum to iodine and to water, and 
its insolubility in cuprammonia distinguishes it from cellulose, it is to 
be borne in mind that there are forms or conditions of cellulose which 
are blued by iodine and dissolve in water. 

As it appeared that lerp-amylum constitutes a perfectly homogenous 
substance analogous to starch, the author considered it advisable to 
examine into the truth of the statements made by so many writers 
“that the granules of starch have coatings of cellulose,” since the 
evidence on which that statement was made did not appear to him to be 
conclusive. According to the best authorities, cellulose is characterized 
by—insolubility in water—solubility in cuprammonia—and inability to 
form a coloured compound with iodine directly, i.e., with iodine in 
absence of acids or salts; and it is stated that when starch is treated 
with saliva, pancreatic juice, pepsin, &c., the granulose is dissolved 
and the cellulose having the above properties is left. The author cannot 
confirm these statements, but shows that saliva, for instance, when 
employed in insufficient quantity, dissolves a portion of the starch, with 
production of such an alteration of the properties of even the dissolved 
part, that iodine no longer causes the production of a blue colour, and 
that the portion left undissolved is therefore probably only starch so 
far changed as to have lost’ the power of forming a coloured iodine 
eompound. He found further that when starch is digested at 100°, 
with ten times its weight of glycerin diluted with an equal quantity 
of water, a large portion dissolves to a liquid which is sufficiently thin 
to allow that which remains undissolved to be separated by filtration, 
and to be subsequently thoroughly washed out with hot water without 
forming a paste. This undissolved fraction, which, if not pure cellulose, 
should at least contain a very much larger proportion of that body 
than the original material, takes a pure blue colour throughout its 
mass when treated with iodine in aqueous solution, and does not yield 
more of its substance to ammonic cuprate than does unaltered starch ; 
and what small portion is dissolved cannot be reprecipitated by addition 
of an acid. He therefore concludes that it is not established that 
starch-granules contain cellulose. As the paper is mostly argu- 
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mentative, an abstract can give but a very incomplete idea of its 
value. C. H. G. 


On the Products of the Acid Fermentation of Wheat Bran. 
By Aucust Freunp.* 


Tue author endeavoured to prepare propionic acid according to the 
method recommended by Keller (Ann. Ch. Parim., |xxiii, 205), viz., an 
acid fermentation of wheat bran. He obtained however as the prin- 
cipal product, an oily substance, the formation of which is mentioned 
neither by Keller nor by Férster, who also followed out Keller’s method 
for the production of propionic acid, but obtained formic acid as the 
principal product of the reaction. The author made two experiments, 
each on 1°26 kilograms of bran. In the one case 315 grams of tanned 
leather cuttings were employed as ferment; in the other, a similar 
quantity of hide which had been simply freed from fat by lime and 
not tanned. About 4 a kilogram of chalk and 12°6 kilograms of 
water were added to each. ‘I'he results in both cases were similar. 
The author finds that formic, acetic, butyric, and caproic acids are the 
ultimate results of the fermentation; a careful search for propionic and 
valerianic acids gave a negative result. 

The author has prepared two hitherto undescribed compounds of 
caproic acid, the copper and zinc salts. 

Caproate of Zine is obtained by acting upon acetate of zine with 
caproic acid, as a difficultly soluble crystalline precipitate. The pre- 
cipitate redissolves partly on warming in the mother-liquor, and is 
deposited in small plates on cooling; the crystals separated from the 
mother-liquor are but slightly soluble in water, but readily soluble in 
warm alcohol, from which the salt separates in anhydrous crystalline 
needles having a mother-of-pearl lustre and a soapy feel. The formation 
of this salt may be employed as a method of distinguishing caproic acid 
from valerianic and batyric acid, neither of which forms a precipitate 
when added to an aqueous solution of zinc acetate. The same salt is 
produced by acting on oxide of zinc with an alcoholic solution of caproic 
acid. 

Caproate of Copper.—Caproic acid precipitates from acetate of copper 
bluish-green heavy oily drops, which after a short time become crystal- 
line. ‘The salt is nearly insoluble in water, and may therefore be 
readily obtained pure by washing; it is readily soluble in alcohol and 
is obtained by spontaneous evaporation in small dark green anhydrous 
rhombohedrons. 

The author has convinced himself by sundry experiments that the 
formation of the fatty acids in this fermentation is always preceded by 

* J. pr. Chem. [2], iii, 224. 
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the formation of lactic acid, exactly as in the case of the formation of 
butyric acid from sugar. 
E. T. C. 


On the Formation of Lactic Acid from Sugar without Fermentation. 
By F. Hopprre-Seyier.* 


WHEN one pound of grape-sugar is placed in a capacious retort with } 
litre of soda-solution of 1°34 sp. gr. and an equal quantity of water, and 
heated in a water-bath, violent action sets in at 96°, and the temperature 
rises to 116°, the liquid boiling violently. After cooling, the liquid is 
neutralized with dilute sulphuric acid and evaporated. On shaking 
with ether, lactic acid, a little oxyphenic acid, and other bodies dissolve. 
The ether is shaken with barium carbonate, and water; and the barium 
salt is then changed into a zinc salt, and recrystallised a few times, 
whereby it is obtained perfectly pure. From the percentage of water 
of crystallisation in the zinc salt, and from the solubilities of the zinc 
and calcium salts, the acid must be the normal lactic acid or ethyl- 
idene-lactic acid. A concentrated aqueous solution of the acid does 
not show circular polarization. 

Lactic acid and calcium lactate are unchanged by water at 200°; 
neither is lactic acid produced by the action of water on sugar or paper 


at 200°. 


On Sarcolactic Acid. By E. ERLENMEYER.T 


Tue statements of different chemists respecting this acid are not quite 
accordant. Dosios (Ann. Ch. Pharm. exlvi, 108) found that it is 
oxidised to malonic acid by the action of a mixture of potassium chro- 
mate and nitric acid, or of nitric acid alone. According to Erlenmeyer, 
however, malonic acid is not formed under these circumstances. Ac- 
cording to Engelhardt (ibid. lxv, 363) the zinc-salt of sarcolactic acid 
dissolves in 2°23 pts. of alcohol, either cold or boiling. Erlenmeyer, on 
the contrary, finds that it is much less soluble in alcohol than in water. 
According to Wislicenus (Deut. Chem. Ges. Ber., ii, 620) the same 
salt is resolved, by addition of strong alcohol to its warm concentrated 
aqueous solution, into a sparingly soluble crystalline salt, which sepa- 
rates out, and an amorphous salt which remains in solution; but Erlen- 
meyer, on repeating this experiment, finds that the alcoholic mother- 
liquor of the crystalline salt crystallises to the very last drop. 

All these differences may be explained by supposing that sarcolactic 
acid sometimes contains two isomeric lactic acids, but not always. 

Erlenmeyer considers that besides the two well-known formule of a 
and 8 lactic acids, the following are possible expressions of the 
structure of acids of the formula C,H,O3. : 


* Deut. Chem. Ges. Ber., iv, 346. + Ann. Ch. Pharm., clviii, 262—264. 
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“ CH,(OH) CH (OH) 
C(OH) ; CH 5 or C(OH) 
o< | 0K | o< | 
CH(OH) CH(OH) CH, 
Cc. R. A. W 


On the Basicity of Gluconic and Lactonic Acids. By H. Huasitwerz.* 


Firriet considers glucose to be the aldehyde of a hepta-acid alcohol, 
C.H,;(OH), derived from the saturated hydrocarbon CsH\y, and hence 


to have the formula C,H; ' 0 ; or in full 
(OH); 
CH.(OH)—CH(OH)—CH(OH)—CH(OH)—CH(OH)—CHO. 
Like all aldehydes it should by oxidation yield an acid containing one 
atom of oxygen more, and differing in constitution only in that the 
last group CHO, becomes the group CO(OH): he considers gluconic 
acid accordingly to have this structure, viz :— 

CH,(OH)—CH(OH)—CH(OH)—CH(OH)—CH(OH)—CO(OH) 
in accordance with which view it should be monobasic. 

Hlasiwetz has prepared both a barium and a calcium salt wherein 
two atoms of hydrogen are replaced by the metal; and hence con- 
siders gluconic acid to be bibasic. 

Similarly lactonic acid, which, according to Fittig’s views, must also 
be monobasic, being derived from an isomeride of gluconic acid by 
abstraction of H,O, is found to be really a bibasic acid, by the forma- 
tion of calcium and barium salts wherein H, is replaced by the metal. 

Hlasiwetz attributes to glucose this structure :— 

©H,(OH)—CH(OH)—C(OH)—C(OH)—CH(OH)—CH,(OH) 
but admits, from Hoppe-Seyler’s recent production of §-lactic acid 
from glucose by the action of soda-ley,t that the following structures 
may be ascribed respectively to glucose and gluconic acid :— 


CH,—CH(OH)—C(0H)—C(0H)—CH(OH)—CH; Glucose. 
| | 


O O 
aieinds wanda pandienndien Gluconic 
| 


acid, 
O————_-O 
glucose being, according to this view, a simple polymeride of 8-lactic acid 
CH;—CH(OH “wee 


O 
C. R. A. W. 


* Ann. Ch. Pharm., clviii, 253 —260. 
t “ Ueber die Constitution der sogenannten Kohlehydrate” ; Tiibingen, 1871. 


t Deut. Chem. Ges. Ber., 1871, 346. 
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Solubility of Oxalates of the Alkali-Metals in water at Ordinary Tem- 
peratures. By W. R. Nicuous.* 


The following table contains the results of the author’s observations :— 


Quantity |Quantity 
T of Salt in | of Salt | 1 pt. Salt 
empe- | 100 pts. of | in 100 | dissolves 
rature. | saturated pts. in 
solution. | water. 
Oxalic acid: 
C,0,H,...... a canatie ala bi aeanasal ate navseaha 14°°5 8°73 9°56 10°46 
Sodium salts : 
EN oie ehicdiew Sdieenesoreddirseess 13° 3:06 3°16 31°60 
See STD nnccccccccccscoves 10° 1°45 1°48 67 ‘57 
Potassium salts : 
ie Fe TD oc caesiceccccescveees 16° 24°81 82°99 3 03 
a? 0 ee 18° 3°68 3°82 26°21 
C,0,HK.C,0,H, + 2H,O............ 13° 1°78 1°81 55°25 
Ammonium salts : 
C,0,4(NH4). + H,O Cece reve ce ccccces 15° 4°05 4°22 23 ‘69 
C,0,H(NH,) + HO .........0000- 11°5 5°80 6 26 15-97 
C,0,H(NH,).C,0,H, + 2H,O........| 7°75 2°46 2°52 39 ‘68 


On some Derivatives of Camphoric Acid. By F. WREDEN.t 


Bromo-Camphoric Anhydride—On heating 1 mol. bromine with 1 
mol. camphoric acid in presence of water to 170° and leaving the 
mixture to cool, long prismatic crystals, probably of the composition 
C,oH,.0.Br., were obtained, which when exposed to the air are slowly 
resolved into bromine and camphoric acid. In the absence of water 
the reaction takes a different course, bromo-camphoric anhydride being 
formed : 
CiHiO, + Br. = C,H,;,BrO,; + HBr + H,O. 


To prepare this body, the author recommends that a mixture of 
12 grm. camphoric anhydride and 18 grm. dry bromine be heated in a 
sealed tube for about three hours at 130°—140°. The contents of the 
tube are then washed out with ether, and the white powder so 
obtained is recrystallised from chloroform. It is less soluble in ether 
than camphoric anhydride; crystallise: from strong boiling alcohol in 
small needles, but under partial decomposition. It dissolves undecom- 
posed in 60 per cent. spirit at a temperature of 60°, and is readily 
soluble in chloroform, from which it may be obtained in transparent 
prismatic crystals. 

* Zeitschr. f. Chem. [2], vii, 120. t Zeitschr. f. Chem. [2], vii, 97. 
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It blackens when heated to 100° and is not attacked by phosphorus | 
pentachloride under the ordinary atmospheric pressure. This anhy- 
dride does not exhibit the usual behaviour with water characteristic 
of bodies of this class; on treatment with water or alcohol, the 
bromine becomes replaced by the OH or OC.H; group. Higher 

brominated products were not obtained from camphoric anhydride. 
é Oxycamphoric Anhydride is prepared by heating bromocamphoric | 
anhydride with water in a flask connected with an inverted condenser. 
If the bromo-anhydride contains camphoric anhydride, the product 
will contain camphoric acid also. To remove this, it is converted into 

the lead salt, whereupon insoluble plumbic camphorate is formed, 
which may be filtered off, and the oxy-acid then set free by sulphuric 
acid. Oxy-camphoric anhydride melts at 201°, and if heated for 
some time at 200° begins to decompose; it is soluble in ether and 
alcohol, also in water, but in this case it melts first; it also separates 
out as an oil on cooling from a hot saturated aqueous solution. It 
crystallises with one or two molecules of water, but becomes anhydrous 
on standing over sulphuric acid in vacuo. 

Oxy-camphoric anhydride forms salts, all of which, with the excep- 
tion of the sodium salt, are crystalline and soluble in water. The lead 
salt is difficultly soluble even in boiling water; the barium and | 
silver salts decompose when heated with water; a volatile oil escapes | 
and barium carbonate or silver remain. The cadmium salt, | 
Cd(CioHi30,)2 + 3aq., crystallises in transparent prisms which lose their 

| 


water at 100°. The ether, CioHi;(C.H;)O0,, forms prismatic needles, 
which melt at 63° and sublime below 100°, readily soluble in alcohol, 
ether, chloroform, and carbon bisulphide, slightly in boiling water 
which is without action on it. It is saponified by heating with potash 
solution. 

By the action of PCl,, oxy-camphoric anhydride is converted into 
the corresponding chloride, from which water regenerates CyoH\,O,. 

On heating the calcium salt of oxy-camphoric anhydride an oil is 
obtained, which, after heating with sodium in a sealed tube to 100°, 
boils at 118°—120° and has the composition CsHy. The vapour- 
density was determined as 3°75 (calculated 3°8) :— 


T CHO, = CsHy + 2C02. 


The same body is formed by heating oxy-camphoric anhydride with 
water to 180°, carbonic anhydride and carbonic oxide being evolved; 
| and probably also by heating the anhydride to 150° with hydriodic 
acid solution. 

Camphorie Acid and Hydriodic Acid. On heating 4 grm. camphoric 
acid with 8 c.c. hydriodic acid solution (sp. gr. 1°7) to 200° for not 
longer than eight hours, the gases formed—carbonic oxide and carbonic 


+. 
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anhydride—being allowed to escape from time to time, a heavy oil of 
no constant boiling point and containing iodine is formed, from which 
the hydrocarbon C,H, was obtained after distillation over caustic lime 
and subsequent treatment with sodium. On further heating the oil 
containing iodine (CsH,HI?) for nine hours with hydriodic acid 


solution to 200°, the hydrocarbon C,H, was obtained. 
H. E. A. 


On the Natwre and Constitution of Tannic Acid. By Huao-Scurrr.* 


THERE is no doubt that crude tannic acid contains glucose, and that this 
substance is not merely mechanically retained in it; the percentage of* 
sugar, however, has been very variously estimated by different observers, 
and it has been found possible, by appropriate treatment, to reduce 
its amount to within a few per cent., the tannic acid thus purified 
exhibiting precisely the same properties as before. It has, therefore, 
long been a matter of dispute whether tannic acid was to be considered 


as a glucoside or not. ‘The following experiments of the author seem 


to throw important light on the subject. 
A mixture of well-purified, crystallised tannic acid, dried at 110°, 


with phosphorus oxychloride of the consistence of an emulsion, was 
heated first at 100°, afterwards at 120°; much hydrochloric acid was 
evolved. The tannic acid thus finally converted into a yellow powder 
was first washed several times by decantation with dry ether, the 
residue freed from ether by gentle warming, and then dissolved in a 
small quantity of water. At the end of twelve hours a crystallisation 
of unchanged tannic acid (about 10 per cent.) was obtained. On 
saturating the yellow-red mother liquor with salt, the whole solidified ; 
and on the addition of more salt, the precipitated mass caked together to 
a resinous mass, from which the greater part of the salt-solution could 
be poured off. After twice washing with salt-solution, the resinous cake 
was dried in vacuo, dissolved in absolute alcohol, and a considerable 
volume of ether was added to the solution, which was then filtered; after 
distilling off the ether, the mass was dried in vacuo. The varnish-like 
slightly-coloured residue exhibits all the reactions, solubility, physical 
properties, taste, &c., characteristic of tannic acid. It is the first 
tannic acid which has been prepared perfectly free from sugar. By 
heating with hydrochloric acid it was entirely converted into crystalline 
gallic acid and this again into tannic acid. Analyses of various por- 
tions gave 51°7 to 52°3 per cent. C. and 3°4 to 41 per cent. H. This 
proves tannic acid to be an alcoholic anhydride of gallic acid; in all 
probability it is a digallic acid. The following formule express the 


relation between the two acids :— 
* Deut. Chem. Ges. Ber., iv, 231. 
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= COOH 
C,H: OH C,H, OH 
OH OH 
O 
OH 
C,H. < OH 
COOH 
Gallic acid. Tannic acid. 


The compound present in the plants which yield tannic acid is pro- 
bably a very unstable glucoside of a polygallic acid, perhaps of the 
composition indicated by Strecker. The least purified tannic acid is 


then the purest, since it contains the largest proportion of sugar. 
H. E. A. 


On the Formation and Decomposition of some Chlorinated Acids. 
By J.G. Bucuanan. No. L* 
WHEN monochloracetic acid, or one of the isomeric monochlorpropionic 
acids, is heated with water, it gradually decomposes, the more quickly the 


larger the quantity of water and the higher the temperature. On the 
contrary when glycollic acid, or one of the isomeric lactic acids, is 


treated with hydrochloric acid, double decomposition takes place, and. 


the corresponding chlorinated acid is formed. 

This portion of the author’s paper contains the results of his experi- 
ments on monochloracetic acid when heated with a large excess of water 
to 100°. Ten cubic centimetres of the solution employed contained 
‘324 erm. acid, corresponding to the formula C,H;ClO, + 164H,0, and 
was found to be unaltered after the lapse of four months, from which 
it may be inferred that at the ordinary temperature the decomposition 
of an aqueous solution of monochloracetic acid takes place with extreme 
slowness. Ineach experiment 10 c.c. of the solution were enclosed in a 
sealed tube and then plunged into boiling water, and at the termination 
of the experiment cooled as quickly as possible. The extent of the 
decomposition was ascertained by determining the acidity of the solution 
by means of a standard solution of soda or baryta. I, represents the 
number of hours the solution was heated; II, the percentage of 
C,H;C10, decomposed :— 

I.0 2 4 6 11 14 #%416 %418 21 24 27 30 

II. 0°0 6:0 11:0 145 23:0 28:0 315 35:0 38:0 42°55 45°0 51°5 

I 3838 87 43 48 72 96 120 144 192 332 430. 

II. 53°5 56:0 62°5 66:0 76°5 82°0 87:5 90°5 93:0 97:0 97:5. 

C. E. G. 


* Deut. Chem. Ges. Ber., iv, 340—342. 
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On the Quantivalence of Phosphorus and on the Action of Phosphorous 
Chloride and Bromine on Benzoic Acid. By A. GEUTHER and Dr. 


A. MICHAELIS.* 


THE authors consider that the researches of H. Wichelhaus (Ann. Ch. 
Pharm., Supp. vi, 257), do not prove the trivalent nature of phos- 
phorus in its oxychloride. 

By causing phosphorous chloride and bromine to act upon benzoic 
acid as described by Wichelhaus, they find that the reaction does not 
take place in the way he mentions, and that the substance obtained by 
him, boiling at 185—137°, which he supposed to be PCl,(OBr), is a 
mixture of phosphorus oxychloride and oxybromide. On repeating 
the experiment, acetic acid being substituted for benzoic, the authors 
found the reaction to be analogous, but that by a further action a sub- 
stance, probably a chloride derived from bromacetic acid, is also pro- 
duced. 

Wohler’s benzoyl bromide (action of bromine on bitter almond oil) 
dissolves in warm phosphorus oxychloride ; on distillation at 196—200° 
much carbon separates ; neglecting the extreme action indicated by the 
separation of carbon, the change which occurs may be expressed by 
3C,;H;OBr + PCl],0 = 3C;,H;OCl + PBr;O. Since, then, phosphorus 
oxychloride and benzoyl bromide cannot exist together, any bromine 
that may be contained in the final product of the action of PCl;Br, on 
benzoic acid must exist, not as benzoyl bromide, but as phosphorus 


oxybromide. 


On Organic Derivatives of Sulphuric Acid. By HERMANN KAMMERER.F 


Carius and Kammerer, observing that the sulphobenzoic acid, which 
they obtained by the action of silver sulphate on benzoyl chloride, was, 
as they thought, decomposed on evaporation of its aqueous solution, 
with separation of sulphuric acid, held it, for this reason, to be 
different from the sulphobenzoic acid obtained from sulphuric anhy- 
dride and benzoic acid. Oppenheim, after a comparison of the acid 
barium salts of the two acids, lately came to the conclusion that the 
two are identical. The author now states that he had already come to 
the same conclusion, and that the erroneous statement that decomposi- 
tion took place on evaporation is explained by the fact that the barium 
is not immediately and perfectly precipitated by dilute sulphuric acid 
from a solution of the acid barium salt. 


* Zeitschr. f. Chem. [2], vii, 158, from Jenaische Zeitschr. vi, 242. 
t Deut. Chem. Ges. Ber., iv, 219. 
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The author has further studied the action of silver sulphate on 
iodoform, chloracetic acid, and ethyl iodide, all of which seem to be 
decomposed without formation of by-products. The iodoform pro- 
product gave a barium salt crystallising in characteristic microscopic 
scales, which exhibit the remarkable resistance to the action of 
oxidising agents peculiar to the salts of methintrisulphonic acid. In 
composition, however, it does not seem to be identical with the latter ; 
the air-dried salt containing 46°8 per cent. of barium and 3°32 per 
cent. of water, whereas barium methintrisulphonate contains 15 per 
cent. water, and when anhydrous 44°7 per cent. of barium. From two 
different preparations salts were obtained, exhibiting apparently, under 
the microscope, different forms; it is, therefore, possible that two 
isomeric or two different acids are formed. 

On heating 2 mols. chloracetic acid with 1 mol. silver sulphate and 
an adequate quantity of water for 24 hours, the whole of the silver 
disappears from solution. A barium salt was prepared from the pro- 
duct, but on evaporation on the water-bath, it underwent partial 
decomposition, with separation of barium carbonate; neither could 
lead, copper, or silver salts be obtained, as their solutions on standing 
were decomposed, with separation of metallic sulphide. It would seem, 
however, that pure barium and sodium salts can be prepared by pre- 
cipitation with alcohol. 

Monochlorobenzoic acid is not affected by heating with silver sul- 
phate in sealed tubes. 

Ethyl iodide is readily decomposed, and yields a product, with the 
investigation of which the author is at present engaged. 


H. E. A. 


On the Formation of a Methyl-isethionic Acid. By E. ERLENMEYER.* 
CH,(OH) 


From the formula of isethionic acid | , it is evident that 
CH;.S0.(0H) 


two isomeric acids could be produced by the substitution of methyl for 
hydrogen, according as the substitution took place in one or other of 
the two constituent carbon groups. One of these acids should be pro- 
duced by the action of an acid sulphite of alkali-metal on propylene oxide, 
just as isethionic acid is formed from such a sulphite and ethylene 
oxide ; experiment confirms this reasoning. By the action of SO,, &c., on 
CH(OH).CH; 


isopropylic alcohol (which should give rise to the acid | ' 
CH,.S0,(0H) 


* Ann. Ch. Pharm., clviii, 260—262. 
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it is hoped that the structure of the methyl-isethionic acid thus got 
from propylene oxide may be made clear, according as the two acids 


are found to be identical or dissimilar. 
C. R. A. W. © 


On Benzene-sulphonic Acid. By M. Ascuer and Victor Mryer.* 


THE experiments detailed in this communication were undertaken with 
the object of determining the identity or non-identity of the benzene- 
sulphonic acid obtained by Schmitt,t by the action of absolute alco- 
hol under pressure on the diazo-derivative of sulphanilic acid, with the 
acid from benzene and sulphuric acid. Schmitt believed he had 
observed certain differences in the properties of his acid, and, therefore, 
considered it to be isomeric, and not identical, with ordinary benzene 
sulphonic acid. 

Were the existence of two such isomeric acids proved, it would be 
one of the very few facts at variance with Kekulé’s benzene theory, 
which admits of the existence of only one mono-derivative ; and it was, 
therefore, of extreme importance to obtain conclusive evidence on this 
point. With regard to the two isomeric pentachlorobenzenes of Jung- 
fleisch and Otto, of which, according to Kekulé’s hypothesis, no 
isomerides are possible, the authors advance the suggestion that the 
one may possibly contain several molecules condensed into one, or 
even be a mixture of 1 mol. tetra- with 1 mol. hexa-chlorobenzene 
crystallised together, since Fittig,t by nitration of a mixture of 1:3 
with 1:4 xylene, obtained a pure trinitroxylene melting at 129°5°, 
which he ascertained to be a compound of trinitro 1: 3 and trinitro 1: 4 
xylene, and also succeeded in obtaining artificially by crystallising a 
mixture of the two pure isomeric nitro-bodies; it seems, therefore, 
highly probable that the chlorobenzenes may exhibit similar phenomena. 

The sulpho-acid was prepared exactly according to Schmitt’s direc- 
tions, and from it the potassium salt, which, after repeated recrystalli- 
sation from alcohol was directly compared with that of the ordinary 
acid and found to be identical with it in all respects. Again, no dif- 
ference whatever could be detected between the chloride, C;H;SO,Cl, 
and amide, CsH;SO.NH:2, prepared from either acid. The amide from 
both sources melted exactly at 147°—148°. The anilide 


H 
C.H,S0.N { Gu, 


obtained by the action of aniline on the chloride, was also identical 
with the known benzene-sulphanilide. Finally, the solubilities in 
water of the benzene-sulphamides from the two sources were deter- 


‘* Ber. Deut. Chem. Ges., iv, 32. ¢ Ann. Ch. Pharm., exx, 152. 
t+ Ann. Ch. Pharm., cliii, 276. 
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mined, and found to be identical; 1000 parts of water at 16°, dis- 
solved 43 parts of each. In fact, all the observations made prove 
beyond doubt the identity of the two acids; the differences observed 


by Schmitt were no doubt due to the presence of impurities. 
H. E. A. cy 


On the Constitution of Chrysanisic Acid. By H. SavkowsKk1* -F 


Tne author’s experiments have led him to the conclusion that the con- 
stitution of chrysanisic acid, a product of the action of fuming nitric 
acid on nitranisic acid, is represented by the formula oh 


C.H,(NH;)(NO,),COOH. 


z.é., it is an amidodinitrobenzoiec acid. 

The following three reactions go to prove this: 

1. On reduction with tin and hydrochloric acid, it yields an amido- 
derivative of the formula C;H,N;0., of which the hydrochloride 
C,H,N;0..2HCl, and stannoso chloride C;H,N;0..2HCl + 2SnCl., were 
obtained. 

2. By digestion with fuming hydrochloric acid at 200°, it is con- 
verted into a monobasic acid of the formula C;H;Cl;Ox., 7.e., trichloro- 
benzoic acid. This reaction, originally undertaken with the view of 
ascertaining the possible presence of the methoxyl group, is interest- 
ing as the first instance of the replacement of the nitro-group by 
chlorine by the action of hydrochloric acid. It may be expressed by 
the following equation :— 


3C;H;N;0, + 11HCl = 2C,H;Cl,0, + 5NH,Cl + 2N, + 7CO., 


and, in fact, ammonium chloride, nitrogen and carbonic anhydride were 
observed as products.t 

The trichlorobenzoic acid thus obtained is isomeric with that of 
Jannasch (Ann. Ch. Pharm. cxlii, 301), prepared by oxidation of 
trichlorotoluene, and of Beilstein, (Ann. Ch. Pharm. clii, 234) pre- 
pared by the oxidation of trichlorotoluene trichloride, and by the action 
of chloride of lime on benzoic acid. It melts at 203° (Beilstein’s at 


163°). Its calcium and barium salts crystallise respectively with six 
and four molecules of water (Beilstein’s with 2 and 34), which they 
do not lose over sulphuric acid. The ethyl-ether melts at 86° 


(Beilstein’s at 65°). 
3. From the mode of formation of chrysanisic acid, the presence of 


: * Ber. Deut. Chem. Ges., iv, 223. 
+ The author finds hydrochloric acid to be without action on nitrobenzoic acid ; 


picric acid yields a chlorinated product, probably dinitrochlorophenol. 
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an amido-group was to a certain extent improbable; an attempt was, 
therefore, made to obtain a diazo-derivative from it, but unsuccessfully. 
On the other hand, it was readily converted into dinitro-oxybenzoic 
acid by the action of nitrous acid on its boiling aqueous solution, an 
almost theoretical yield being obtained. The acid thus formed 
crystallises from the aqueous solution in yellowish rhombic plates, 
often more than an inch long, and melts with decomposition at about 
235°. The ether, prepared by the action of hydrochloric acid on an 
alcoholic solution of the acid, forms fine colourless needles, melting at 
84°. The properties of the dinitroxybenzoic acid thus obtained differ 
from those of dinitrosalicylic acid, and of the dinitroparaoxybenzoic 


acid prepared by Barth.* 
H. E. A. 


] 


On the action of Chlorine on Aldehyde. By G. KRarmMeER and 
A. PINNER.F 


In this communication the authors describe at length their experiments 
on the action of chlorine on aldehyde, undertaken chiefly in the hope 
of thus obtaining chloral, and being able to utilise the valueless 
residue from the first runnings obtained in the distillation of crude 
spirit, which consist mainly of alcohol, aldehyde, and paraldehyde. 
Chlorine was passed into aldehyde, at first carefully cooled in a 
freezing mixture, and only heated to 100° at the close of the reaction. 
The first few bubbles caused the separation of a small quantity of 
solid metaldehyde, whether originally present in the aldehyde or 
formed by the reaction is undecided. After a short time, evolution of 
hydrochloric acid set in and every trace of chlorine was absorbed. 
With 100 grms. of aldehyde,.at the end of 24 hours, no further 
absorption took took place, even at 100°. The resulting brown mass 
consists of two layers: a lower, darker, almost solid, and an upper, 
lighter coloured liquid layer. The latter is a saturated solution of 
hydrochloric acid and the bodies of the lower layer in water. As it 
was found impossible to separate these two well, the whole was sub- 
mitted to distillation. A considerable quantity passed over between 
90° and 100°; the thermometer then rose rapidly to 160°; and the 
main product distilled over between this and 180°; the temperature 
again rose to about 240°, but only decomposition-products were 
obtained, and a considerable carbonaceous residue remained in the 
flask. The authors did not succeed in any case in detecting 
acetic acid, acetyl chloride, or the body C,H;,ClO,. The simplest 


* Zeitchr. f. Chemie, 1866, 645. + Ann. Ch. Pharm., clviii, 37. 
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and quickest method of purifying the portion boiling at 160°—180° 
was found to be fractional distillation. By this means a body boiling 
at 163°—165° was isolated, which proved to be crotonie chloral. 

Trichlorcrotonic aldehyde, CsH;Cl,U. This isa colourless oil of peculiar 
odour, somewhat recalling that of ordinary chloral; it combines with 
water to a crystalline hydrate, the reaction being attended by a con- 
siderable rise of temperature ; on mixing it with alcohol, much heat is 
evolved, but no crystalline compound is formed. It is readily decom- 
posed by alkalies; fuming nitric acid converts it into the corresponding 
trichlorinated acid. In short, in chemical behaviour, it corresponds in 
every respect with the trichloraldehyde of the acetic series. A vapour- 
density determination gave 86°01(H=1), the theory requiring 86°75. 
Its formation is easily explained, since Kekulé has shown that alde- 
hyde is readily converted into crotonic aldehyde by the action of dehy- 
drating agents : 


CH;— COH sa 
| CoH CH. = CH,—CH—CH—COH + H.0O. 


Now gaseous hydrochloric acid is one of the most effective agents of 
condensation, and by the first action of chlorine on aldehyde, hydro- 
chloric acid is formed; and this, reacting on the aldehyde, effects its 
conversion into crotonic aldehyde, which then becomes gradually chlo- 
rinated. 


Crotonic Chloralhydrate, CCl;—CHCH — CH {OH This compound 
may be readily recrystallised from water, forming thin, dazzling 
white, shining plates, which pertinaciously retain water and melt at 
78°. It is very volatile in a current of steam. It is ditticultly soluble 
in cold, readily in hot water, very soluble in alcohol. Its vapour 
powerfully attacks the mucous membrane and the eyes.* 

Dichloroallylene, C;H2zCl,. The decomposition of ordinary chloral 
by alkalies into chloroform and formic acid rendered it probable that 
crotonic chloral would yield allylic chloroform and formic acid: 


CCl; -CH—CH — COH + KHO = CCl,—CH—CH, + HCOOK. 
In fact such a body does seem to be formed in the first instance; but it 
is immediately decomposed, with separation of hydrochloric acid : 

CCl; — CH—CH, = CCl,—C—CH, + HCl. 
Even the body thus formed is of no great stability ; when perfectly dry 
it soon loses its pleasant odour, gives off hydrochloric acid, and smells 
of phosgene. It boils at 78°. 


* On heating, crotronic chloralhydrate seems to split up into water, carbonic oxide, 
hydrochloric acid and dichlorallylene, a vapour-density determination giving 24°58 
instead of 191°5. A decomposition into 8 vols. requires 23°9. 

VOU .XXIV, 2Q 
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Dichlorodibromopropylene, C;H;,C1,Br2. This compound is formed from 
dichlorallylene, which readily takes up two atoms of bromine. It isa 
heavy, transparent, oily liquid of not unpleasant odour, which boils at 
190° under partial decomposition. This body does not further com- 
bine with bromine ; on heating it with two atoms of bromine to 100°, a 
colourless liquid is obtained and much hydrobromic acid is evolved, so 
that substitution, and not direct addition of bromine has taken place. 

Trichlorocrotonic Acid, C,H;Cl;0,. A mixture of two parts of 
fuming nitric acid with one of crotonic chloral is allowed to stand for 
12 hours, the vessel being surrounded by cold water. With pure 
chloral no immediate action takes place, but after some time a more or 
less violent evolution of red fumes. If immediate reaction take place, 
this proves the chloral to have been impure. The pure acid is obtained 
by distilling off the excess of nitric acid and collecting the portion 
boiling at 234° to 236°. (See Journal, p. 233.) 

H. E. A. 


Bromal, and the Bye-products of its Manufacture. By L. Scuarrer.* 


Lorwie’s method of preparing bromal was departed from, in so far as 
the bromine was added in the gaseous condition to the alcohol, and in 
relatively smaller quantity. The crude product of the reaction was 
distilled, first in a water-bath, and then on a sand-bath. What passed 
over below 100° consisted of ethyl-bromide and acetate (the latter in 
small quantity), hydrobromic acid, and some bromine. The portion 
which did not volatilise at 100° was separated by distillation into three 
fractions :— 

(1.) Taken at 100°—130°, consisted principally of aqueous hydro- 
bromic acid. 

(II.) 165°—180°, bromal and an oily liquid, insoluble in water. 

(III.) A small portion, boiling above 180°, with partial decompo- 
sition. 

The bromal was separated from the second fraction, and pure bromal 
hydrate prepared from it by mixing with water and repeated crystalli- 
sation. Bromal and bromal hydrate having already been described by 
Loewig, it need only be mentioned that the former boils without de- 
composition at 172°—173°, and remains liquid at —20°. The hydrate 
melts at 53°5°; it breaks up on distillation, into water and bromal. 
Bromal forms with absolute alcohol, an alcoholate C.Br;HO.C,H,O, 
which crystallises in thick needles, melts at 44°, and is decomposed on 
distillation, in a manner analagous to the hydrate. That portion of the 
fraction of 165°—-180°, which was insoluble in water, contained bromo- 
form, and tetrabromide of carbon. The third fraction, boiling above 


* Deut. Chem. Ges. Ber. iv, 366. 
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180°, when mixed with water, separated into two layers, one aqueous and 
acid, the other a heavy, oily liquid. This oily liquid solidified to a 
crystalline mass, on strong cooling ; the crystals, when purified, showed 
the properties and composition of the tetrabromide of carbon described 
by Bolas and Groves. From the aqueous acid product from the third 
fraction, a barium salt was obtained, which proved to be barium 
dibromacetate. From the barium compound, dibromacetic acid and 
several of its salts were prepared. Dibromacetic acid is described as a 
white crystalline mass, which very readily attracts moisture to form a 
syrupy liquid. This eagerness for moisture interferes with the deter- 
mination of the melting point of the acid; it appears to be between 
45° and 50°. The acid boiled at 232°—234°, with slight decompo- 
sition. 

Neither mono- nor tri-bromacetic acid was found among the products 
of the action of bromine on alcohol. Tribromactic acid is, however, 
readily obtained by oxidising bromal with fuming nitric acid. It appears 
in colourless tabular crystals, which melt at 130°, and boil at 245°, 
with production of bromine and hydrobromic acid. Several metallic 
tribromacetates are described, they are crystalline bodies, whose solu- 
tions are decomposed on a gentle heating, into metallic carbonate and 
bromoform. The free acid, in aqueous or alcoholic solution, breaks up 
in an analagous manner. 

From the appearance of bromoform and tetrabromide of carbon 
among the products of the action of bromine on alcohol, Schiiffer 
thinks it probable that tribromacetic acid is really formed, as well as 
dibromacetic acid ; and that it is broken up by the heat of the reaction, 
and during the repeated distillations of the crude product. 


W. H. D. 


Researches on Valeraldehyde. By A. Scuroepnr.* 


Pure valeraldehyde boils at 92°5°. By passing chlorine into it first in 

the cold and afterwards at a temperature of 145° as long as it is ab- 

sorbed, the compound C,)H,,Cl,O is formed, according to the equation— 
2C3;Hw~O + 6Cl, = CyoHi2ClO + H,O + 6HCL. 

This body may be considered as a substitution-product of the com- 
pound C,,H,,0, which was obtained by acting on valeraldehyde with 
lime (Fittig) or with zincethyl (Rieth and Beilstein) or by heating the 
aldehyde under pressure to 240° (Borodin). It is a liquid boiling at 
203°—204°, and having a nauseous goaty smell; it does not combine 
with alkaline bisulphites, and is not acted upon by cold nitric acid; 
by boiling it with fuming nitric acid, a nitro-compound is formed. 


* Deut. Chem. Ges. Ber., iv, 400. 
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On treating it with a boiling solution of caustic soda in alcohol, two 
molecules of hydrochloric acid are taken out, and the body CyHoClO 
is obtained, which is an oily liquid having a pleasant smell of mint, and 
boiling at 208°—210°. 

When valderaldehyde is imperfectly saturated with chlorine in the 
cold, monochlorvalderaldehyde, C;H ClO, is formed, besides higher 
chorinated products. 

The monochlorinated aldehyde is a liquid boiling at 134°—135°, 
and forming crystalline compounds with alkaline bisulphites. 

Dry hydrogen sulphide does not act upon valeraldehyde; but when 
this gas is passed into its aqueous solution, white crystals separate, 
which, as proved by analysis and determination of vapour-density, con- 
sist of swlphovaleraldehyde, C;HyS. It is insoluble in water, soluble in 
alcohol and ether; from the hot ethereal solution it separates in 
asbestos-like crystals. Its smell is most offensive and persistent. It 
melts at 69°, and when heated very strongly, decomposes, giving off 
white fumes, having an indescribable smell; but it may be sublimed 
without decomposition in vacuo. 

Selenovaleraldehyde is obtained by passing hydrogen selenide into the 
aqueous solution of valeraldehyde; it is a crystalline solid, which 
cannot be re-crystallised, as its solution in ether, alcohol, or methyl- 
alcohol soon decomposes, with separation of selenium in form of a 
mirror; but it may be purified, as it volatilizes in a current of gas with 
aqueous vapour at the common temperature. It forms white crystalline 
crusts, melting at 56°5°; its odour is exceedingly offensive, and pro- 
duces difficulty of respiration and palpitation of the heart. 

In contact with mercury it decomposes at 30°; it was therefore im- 
possible to determine the vapourdensity. By acting on it with dry 
ammonia, selenvaleraldine is formed, a compound having the greatest 


resemblance to thiovaleraldine. | 
C. S. 


New Compounds in the Camphor Group. By I. Kacuier.* 


By the action of nitric acid of specific gravity 1°37 on camphor in a 
retort there are produced, besides the previously known acids, cam- 
phoric, C;)H,sO,, and camphretic, CyHy0;, a volatile compound which 
floats on the top of the acid condensed in the receiver; this is more 
or less decomposed by washing with water or by distillation, and can 
therefore be purified from absorbed nitrous fumes, &c., only by passing 
through the liquid (separated from the acid distillate by a funnel) a stream 
of dry carbonic anhydride or air. The numbers obtained on analysis 


* Deut. Chem. Ges. Ber., iv, 380. 


a 


ORGANIC CHEMISTRY. 561 


agree with the formula 2(C,o>H,«O)N.0;. Water immediately decomposes 
this body, forming camphor and nitric acid. Caustic potash, however, 
does not produce this change, and hence the liquid may be partially dried 
by treatment with this reagent before passing the stream of dry gas 
through it. 

The only analogous body yet known is the cinnamic aldehyde 
derivative 2(C,H,O).N.0; obtained by Dumas and Peligot. 

From the mother liquors of the camphoric acid produced, a new acid 
crystallising in pearly scales can be obtained, the formula of which is 
C,H,.0;; and from this another acid C,H,.O, can be obtained, resem- 
bling, in its deportment and the ease with which it crystallises, the com- 
monest vegetable acids, e.g., citric and tartaric. 


C. R. A. W. 


On a New Group of Colloid Bodies containing Mercury, and certain 
Members of the series of Fatty Ketones. By J. Emerson 
REYNOLDS.* 


WueEN solution of mercuric chloride is slowly added to a mixture of 
acetone with dilute aqueous solution of potassium hydrate, the mer- 
curic oxide first precipitated is dissolved, with production of a clear 
colourless liquid. This solution gelatinizes when heated to ebullition, 
or on the addition of acid in slight excess. On dialysing the alkaline 
solution, the diffusate, at the end of two days, contains a large quantity 
of potassium chloride, some potassium hydrate, and but a very small 
amount of mercury. If the process of diffusion be continued, the dif- 
fusate being replaced by pure water twice each day, until it no longer 
affords a cloud when treated with solution of silver nitrate, the dialyser 
will contain a pure colloidal liquid, which, on careful evaporation to 
dryness, yields a resinoid residue having a composition represented by 
the formula {(CH;).CO }.Hg,03. 

Water containing 2 per cent. of this compound retains its liquidity 
for months; a 5 per cent. solution remains liquid for some days, but 
produces a firm jelly on being heated to 50°. Adopting Graham’s” 
nomenclature, the liquid colloid hydrate is the hydrosol of the” 
new compound; and the gelatinous hydrate, the hydrogel. The 
alcosol may be obtained by adding to a 1 per cent. hydrate an equal 
volume of alcohol, and evaporating the mixture over quicklime until 
most of the water is removed. This alcosol, on being submitted to 
prolonged ebullition, yields a jelly or ulcogel corresponding to that pro- 
duced on heating the hydrate—in the former case alcohol, and in the 
latter water, being associated with the mercuric ketone compound. 
The compound must therefore be regarded as a strongly marked 


* Proc. Roy. Soc., xix, 431—442. 
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member of Graham’s group of these colloids, though chemically differing 
widely from previously described compounds of this class. 

Although the hydrate of this mercuric ketone-compound is neutral 
to test-paper, the author regards it as an acid of a very feeble cha- 
racter, and probably quadribasic. It is easily decomposed into mercuric 

oxide and acetone. 

' Several ketones of the fatty series are capable of uniting with 
mercuric oxide in presence of alkali, to form compounds analogous to 
that obtained with acetone. The higher ketones being insoluble in 
water, though soluble in alcohol, it is extremely difficult to prepare the 
colloidal hydrates or hydrosols of the mercuric compound; but the 
general reactions of the several solutions leave no doubt that the com- 
pound contained in each belongs to the group of colloid bodies and not 
to that of crystalloids. J. B. 


On a New Phenylene-Diamine. By Peter GRIEss.* 


On distilling the two isomerides of diamido-benzoic acid obtained by 
the author from uramido-benzoic acid,t they split up according to the 
equation : 
C;H;N,0, = C,HsN, + CO. 

The base thus obtained is the same from both acids; it is readily 
soluble in hot water, from which it crystallises on cooling in white, 
often reddish, rectangular quadratic plates; it is also very soluble in 
alcohol and ether. Although identical in composition with the two 
known phenylene-diamines, it differs considerably from them in pro- 
perties, the melting and boiling points of the three bodies being as 
follows : 


Mt.P. B.P. 
a Phenylene-diamine (Hofmann)...... 63° 287° 
8 Phenylene-diamine (Hofmann)...... 140° 267° 
New Phenylene-diamine ............. 99° 252° 


The sulphate of this phenylene-diamine crystallises in shining scales, 
readily soluble in hot, difficulty soluble in cold water. Dried between 
bibulous paper it has the composition, CsHy(NH,).,H.SO, + 1} aq, 
and loses its water of crystallisation a few degrees above 100°. 

The platinochloride is obtained as a brown-red precipitate on the 
addition of platinic chloride to a hydrochloric acid solution of the 
base. 

On the addition of a concentrated solution of ferric chloride to a 
hydrochloric acid solution of the diamine, ruby-red needles separate 
out after a short time, which are the hydrochloride of a new base; this 
may be obtained by the addition of ammonia to a boiling aqueous 


* J. p. pr. Chem. [2], iii, 143, + Ber, Dout. Chom. Gs., ii, 436, 
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solution of the hydrochloride, in deep yellow microscopic needles, 
almost entirely insoluble in all neutral solvents. Their formula is pro- 
bably C,,HjoN,, and their formation is expressed by the equation : 
2C,H,N, + O; = C,H N, + 3H,0. 
H. BE. A. 


On Nitro-ortho-Toluidine. By F. Bernstein and A. KunLBera.* 


In previous notices it had been shown by the authors that, on nitration 
of the acetyl-derivatives of para- and meta-toluidine, the nitro-group 
takes up the ortho-position; it was therefore interesting to ascertain 
what position it would assume in ortho-toluidine. 

Nitro-crtho-acetotoluide, C;H¢(NQO.).NH(C,H;0), was obtained by 
adding ortho-acetotoluide to well-cooled nitric acid of 46°5 Baumé, and 
afterwards precipitating with snow. The precipitate, after repeated 
recrystallisation from alcohol, forms small yellow cubes. On slow 
evaporation, larger rhombic crystals were obtained, which melt at 101° 
—102°. It is readily soluble in alcohol, very difficultly even in boiling 
water. Decomposed by the necessary quantity of alcoholic potash- 
solution, it yields nitro-ortho-toluidine, which, when recrystallised from 
water, forms long, fine, saffron-yellow needles, melting at 133°—134° ; 
readily soluble in acids, reprecipitated by ammonia. Its salts are of 
slight stability. 

On converting this base into the sulphate of the diazo-compound, 
and decomposing this by absolute alcohol, a nitrotolwene was obtained, 
which distilled entirely at the temperature at which meta-nitrotoluene 
boils, and did not solidify at — 20°. The toluidine prepared from this 
was liquid, like metatoluidine, but its acetyl-derivative did not exhibit 
a constant melting point. 

The above facts are in perfect harmony with Hiibner’s observations 
on benzoic acid. Both para- and meta-chlorobenzoic acids gave nitro- 
acids, in which the nitro-group occupied the ortho-position; from 
ortho-bromobenzoic acid two nitro-acids were obtained, both of which 
held the nitro-group in the meta-position. MHiibner’s experiments 
render it probable that ortho-acetotoluide should yield two isomeric 
uitro-products, and this seems also to be the case. 


H. E, A. 


On some Derivatives of Meta-toluidine, By EK. WRoBLEYVSKY.T 


Tue author separated para- and meta-toluidine by heating crude tolui- 
dine containing both forms, with rather more than the theoretical 


* Zeitschy. f. Chem. [2], vii, 99. + Zoitschy. f, Chom. [2], vii, 135. 
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quantity of glacial acetic acid for 16 hours. On cooling, the greater 
part of the product solidified, but a considerable proportion of toluidine 
remained uncombined. On distilling it off, and again subjecting it to 
the same treatment, the product solidified after three days’ rest, and 
consisted of pure metatolylacetamide. The crude product, as separated 
by distillation, fused at 98° (instead of 105°); but it had the same 
degree of solubility as meta-tolyl-acetamide, and its derivatives were 
wholly distinct from those of paratolylacetamide, and of great beauty 
and purity. 

Bromotolylacetamide, C;H;Br (NH.C.H;0). Metatolylacetamide 
suspended in water takes up bromine more readily than para-tolyl- 
acetamide, and but little resin is formed. It crystallises in brilliant 
long needles, melting at 156°—7°, easily soluble in alcohol and boiling 
water. The same compound is formed by the action of acetyl-chloride 
on bromotoluidine. 

Bromotoluidine C;H;Br.NH2, produced by decomposing the acetyl 
derivative with alcoholic potash distils over with steam and crystallises 
in large octohedrons, melting at 57°, and boiling with complete decom- 
position at 240°; easily soluble in alcohol, difficultly so in water. 

The hydrochloride, C;H,Br.NH.HCl, crystallises from water in fine 
colourless, pearly, prismatic crystals, soluble in alcohol, volatile, and 
precipitated from its aqueous solution by concentrated hydrochloric 
acid. The sulphate (C;H¢BrNHz2)2.H.2SO; + 15H.0O, crystallises from 
water in pearly white scales. The nitrate, C;H.Br.N H,.HNOs, crystal- 
lises from water in reddish-white needles, fusible with decomposition at 
183°, 100 pts. water at 17° dissolve 4°92 pts. Treated with nitrous 
acid and alcohol it gave ortho-bromo-toluene, boiling at 182°, and oxidised 
by chromic acid to ortho-bromo-benzoic acid, melting at 153°. 

o —m dibromotoluene, C;H,BroBrm, prepared by decomposing 
with absolute alcohol, the perbromide, C;H,Br.N.Br., obtained from 
the above-mentioned bromotoluidine, is liquid at — 20°, and boils at 
237°, its crystalline nitro derivative melts at 87°5°, from which dibro- 
motoluidine crystallising in silky prisms, fusible at 83°, was prepared. 
These derivatives are identical with those obtained by the author from 
ortho-bromotoluene (Zeitschr. f. Chem. [2] vi, 239); from this it 
appears that in the bromination of o-bromotoluene the bromine takes 
up the meta position (metastelle). If the ortho-positions be represented 
by 1:2 and the meta positions by 1: 3, an attraction of bromine atoms 
will be observed to take place, for dibromotoluene obtained directly 
differs from the o-brom-p-toluidine derivative (loc. cit.). The same 
action is now seen to occur with ortho-toluene. In the bromination 
of p-toluidine there exists a repulsion and in that of m-toluidine an 
attraction between NH, and Br. 

Dibromo-m-toluidine, C;H;Br,Br,(NH.),, is obtained by passing air 


. 
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laden with bromine-vapour (4 atoms) into an aqueous solution of 
m-toluidine hydrochloride. The reaction is more active than with 
p-toludine. The product is distilled with lime and water. The free 
base crystallises in pearly needles easily soluble in alcohol, difficultly 
so in water, fusible at 50°. It does not combine with acids, and is 
isomeric with the three dibromotoluidines before described (ibid, v. 461 ; 
vi, 239). 

o-Bromo-m-cresol, C;H-Br,(HO),, is formed by treating o-bromo- 
m-toluidine with nitrous acid and crystallises in gold-coloured needles, 
sparingly soluble in alcohol and water, the aqueous solution being 
coloured greenish by ferric chloride; fusible at 88°°5 and decomposing 
on boiling. 

F. H. H. 


On Isomeric Tolylene-diamines. 
By F. Beriustein and A. KUHLBERG.* 


1. Para-meta-tolylene-diamine, pmC;H,(NH2)2. Obtained by reduc- 
tion of dinitro-toluene, described by Hofmann (Jahresb. f. Ch. 
1861, 512.) 

Sulphate, C;He( NH:)2.H2SO; + 2H,0.— Crystallisesfrom water in long 
brilliant prismatic crystals which quickly turn red; is precipitated by 
alcohol from its aqueous solution, in crystals, 100 p. water at 19°5° 
dissolve 5°58° p. When treated with manganese peroxide and sulphuric 
acid, it does not give any substance resembling quinone. 

2. Pura-ortho-tolylene diamine, p-oC;Hs(NH:2)2.—Obtained by re- 
duction with tin and hydrochloric acid of nitrated p-toluidine. 
By treating the product of the reaction with sulphydric acid, and 
distilling the evaporated filtrate with caustic lime, the free base 
is obtained in white flakes, boiling without any alteration at 265°, 
melting at 88°5°, tolerably soluble in cold, more soluble in boiling water. 
The aqueous solution of the base is unstable and presently becomes 
coloured. The hydrochloride crystallises in long needles, very soluble 
in water. The sulphate, C;xHs(NH:2)2.H.SO, + 1$H,0. Is preci- 
pitated by alcohol from its aqueous solution in pearly flakes. 100 p 
water at 19°5° dissolve 9°29 p. The free base and its salts oxidise in 
the air more quickly than p-m tolylene-diamine. 

3. Meta-ortho-tolylene-diamine, m-oC;H,(NH:)2, obtained from 
nitrated meta-toluidine by the same method as the last-mentioned 
base, separates after reduction as a double salt of the composition 
C H,(NH:)2.2HC1].SuCh, crystallising in pale yellow tables. This 
compound was decomposed by sulphydric acid, and the filtrate was 
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evaporated to dryness and distilled with quick lime. The free base is 
colourless and crystallisable, fusible about 80° and boils unaltered at 
270°; it is even more unstable than p-o tolylene-diamine, rapidly 
becoming dark blue in the air, even though dry, which interferes with 
the determination of its melting point. 

Sulphate C,H.(NH.)2.H,50,.—Anhydrous, pulverulent, and spa- 
ringly soluble in cold water; it is more soluble in hot water but does 
not separate on cooling, unless alcohol be added. 100 p. water at 11°5 


dissolve 0°84 p. 
I. H. H. 


On Thio-aniline and Thio-toluidine. By V. Merz and W. WeirTH.* 


On heating together a mixture of two molecules of aniline with one of 
sulphur, a continuous stream of hydrogen sulphide is evolved; the 
action requires some days heating in a retort furnished with a con- 
denser inclined upwards, before the evolution of hydrogen sulphide 
ceases, and finally furnishes a thick oil consisting of unaltered aniline, an 
indifferent resin, and anew base. By distillation with water, the aniline 
is driven off; by boiling dilute hydrochloric acid, the base, along with 
some of the resin, is dissolved ; and the base is freed from the resin either 
by evaporation to dryness, solution in water, and fractional precipitation 
with alkalies—or better, by partially precipitating the crude hydro- 
chloride with alkali, filtering off and precipitating the filtrate separately, 
solution of the precipitate in mixed ether and alcohol, and precipitation 
of the sulphate from this solution by cautious addition of dilute sul- 
phuricacid. By successive washings with etherized alcohol, and strong 
pressure, a white sulphate is thus obtained which is dissolved and 
precipitated by alkali, and for final purification redissolved in hydro- 
chloric acid and reprecipitated by alkali. The numbers obtained by 
analysis agree well with those required for thio-aniline CLEANS } S. 
By addition of litharge, this action between sulphur and aniline is 
much facilitated, the reaction being 


2C.H;(NH.) + 8. + PbO = {C,H,(NH:.)}.S + PbS + H.O; 


for this purpose the aniline (2 molecules) and sulphur (1 molecule) are 
heated to 150°—160°, and the litharge added little by little: much 
steam is evolved, and the mixture froths up considerably ; when this 
ceases enough litharge has been added. The mass is. heated for some 
time, and after cooling, exhausted with boiling alcohol; the substance left 
on distillation of the alcohol is treated as above described, and finally 
yields thio-aniline identical with that obtained by the former process, 
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Thio-aniline is scarcely soluble in cold, and but sparingly in hot 
water: readily in alcohol and ether and in benzol: from these solutions 
it crystallises in needles or plates, which melt below 100° under water, 
but at 105° when dry: on attempting to distil it, decomposition takes 
place, yielding aniline, hydrogen sulphide, and a coaly residuum. With 
oxidizing agents, e.g., chlorine-water, potassium chromate, ferric 
chloride, &c., it yields characteristic colour-reactions. It forms two 
classes of salts ; viz., mono-acid and bi-acid: thus, two hydrochlorides, 
C,.H,.N28.HCl and C,,H,.N.8.2HCl, have been prepared and analysed : 
also the platinum salt, sulphate, and oxalate, corresponding to the latter 
hydrochlorite. The salts have a strong acid reaction, the base itself 
reacting neutral. 

During the purification by the process with sulphuric acid, the 
formation of an isomeric sulphate insoluble in water, and yielding a 
non-crystalline base was observed; this is reserved for further ex- 
amination. 

Thio-acetanilide Cs>Hy.NH(C.H;0),8. This is obtained by the 
action of acetyl chloride on thio-aniline dissolved by benzol, or better 
by long continued distillation per ascenswm of thio-aniline and glacial 
acetic acid. Melting point 213°—213°5° 

Thio-sulpho carbanilide. By heating thio-aniline and carbon bisul- 
phide in alcoholic solution, hydrogen sulphide is evolved and a variable 
mixture of two compounds is produced, viz. :— 


‘ { CHANEL, 
C,Hy.NH C,Hy.NH 

g { GH.NH Los and s { C,H. NHS CS.* 
C,Hy.NH; 


The resin obtained by the action of sulphur on aniline appears to be 
a product of the further action of sulphur on the thio-aniline first 
formed thus: 2.C,.H,.N.S + 8. = H.S + Cy4H..N,S;: the authors 
ascribe to it the constitution— 


g {CH.NH, 
C.H;.NH, 
\C.H, NH, 

S {C.H,.NH; 


Thio-toluidine. Toluidine and sulphur react on one another just as 
aniline and sulphur, but still more readily: aresin containing sulphur is 
simultaneously produced. The thio-toluidine, purified in the same way 
as thio-aniline, resembles this base in most of its properties, and forms 
bi-acid salts having a strong acid reaction; the hydrochloride and 


* The authors double this formula.—-C. R. A, W. 
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sulphate, and the base itself were analysed, yielding numbers agreeing 
with those calculated. 

Benzene vapour passed through boiling sulphur gives off hydrogen 
sulphide and forms a small quantity of an oil smelling like mercap- 
tan. Phosphorus pentasulphide also yields hydrogen sulphide 
with benzene, and forms a sulphuretted body apparently containing 
phosphoras (phenylthiophosphate?) Red hot antimosy sulphide 
is reduced by hydrogen, and similarly with benzene vapour forms 
hydrogen sulphide and a stinking oil containing diphenyl. 

C. R. A. W. 


Solvents for Indigotin. By V. Wartua.* 


A. A. ve AcuiarR and Alex. Bayer,t have described a method by which 
they obtained indigo in the pure state by solution and crystallisation 
from aniline. In addition to this, the author has found other solvents by 
means of which indigotin may be obtained in the crystalline state. 
Venice turpentine, at a temperature approaching its boiling point, dis- 
solves indigo with the same blue colour as sulphuric acid or aniline, 
and on cooling, the indigotin separates in the crystalline state, and can 
be purified by washing with alcohol or ether. Boiling paraffin may 
also be employed, the solution having the fine red colour of indigo 
vapour ; in fact, a dilute solution can scarcely be distinguished ‘from an 
alcoholic solution of magenta. When cold the indigo crystals may be 
purified by washing with benzol. The paraffin solution transmits 
homogeneous red light and has the same spectrum as the vapour of 
indigo. Petroleum dissolves indigo with a carmine-red colour: sper- 
gest and stearic acid also dissolve it, the former with a violet, and the 


Aatter with a blue colour, it erystallises from Venice turpentine in fine 


blue tables, and from paraffin in prisms which closely resemble those of 


sublimed indigotin. 
C. E. G. 


On Phosphorus Bases. By E. Drecusen and FINKELSTEIN.t 


In consequence of a publication of Hofmann’s on “the direct substitu- 
tion of alcohol-radicles for the hydrogen in phosphine,” the authors 
mike known some experiments of their own on this subject, which 
they conducted about five years ago, but have not since resumed. 

On passing a current of dry phosphine into a solution of zinc-ethyl 


* Deut. Chem. Ges. Ber., iv, 334, 335. 
+ Ann. Ch. Pharm., clvii, 366, p. 268 of this volume. 
t Deut. Chem. Ges. Ber., iv, 352. 
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in absolute ether, which must be cooled by a mixture of ice and salt, 
the separation of a white pulverulent precipitate is observed, which 
gradually increases in quantity. ‘The precipitate was collected on a 
filter, washed rapidly with absolute ether, and dried in vacuo over oil 
of vitriol. The body thus obtained continually exhales phosphine 
when exposed to the air, which renders its analysis a matter of dif- 
ficulty ; in one experiment, 31°64 per cent. phosphorus was obtained by 
oxidising it with nitric acid; ZnHP requires 31°88 per cent. P. The 
zinc phosphide is decomposed at once by cold water, with evolution of 
phosphine and formation of zinc hydrate. It is especially interesting 
for the ease with which it is attacked by chlorides and iodides ; acetic 
chloride acts upon it energetically, but the product of the reaction has 
not been thoroughly examined. By heating together the zine phos- 
phide, ethyl iodide, and ether to 150°, ethyl-phosphine was produced ; 
14 hour’s heating was sufficient to complete the reaction. There 
was thus obtained, besides zinc iodide, the double compound 
gO) PI + Znl., which was analysed with satisfactory results. 
Caustic potash, added to the aqueous solution of the double salt, sets 
free triethylphosphine, recognisable by its offensive smell. 

The substitution of methyl or ethyl for hydrogen in phosphine, was 
also effected by saturating ethyl or methyl iodide with phosphine, and 
allowing the solution to stand for some time at the ordinary tem- 
perature, or by heating the solution to 100°. In this way, the mon- 
ethyl—or mono-methy] phosphonium iodide (CH;)H;PI alone is pro- 
duced; more highly substituted phosphorus bases were not formed. 


W. H. D. 


On the Action of Phosphine on the Iodides of Methyl and Ethyl. 
By A. W Hormayn.* 


Nor long since, Hofmann showed that substitution of an alcohol-radical 
for hydrogen in phosphine, could be effected by the action of alcohol 
on phosphonium iodide. In his experiment, he obtained hydriodide of 
triethylphosphine; it was hoped that mono- and diethylphosphine 
might also be produced in this reaction. The four following cases 
might be expected :— 


4C.H;,HO + H,;P,HI = (C, »=H;)4P ae + 4H.O (1) 
3C.H;,HO + H;P,HI = (C.Hs5)5P, + 3H,0 (II 
90.H;,HO + H.P.HI = (C,H, SEP, HI + 2H,0 (IIt) 


C,H;,HO + H;P,HI = (C:H;)H.P,HI + H,O (IV). 


Numerous experiments were made, in which alcohol and phosphonium 
iodide, in the proportions expressed by equations III and IV, were 
* Deut. Chem. Ges. Ber. iv, 372. 
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digested at different temperatures and for different periods of time: 
without, however, producing the primary or secondary phosphine. 
Following equation III, triethylphosphonium iodide, some phosphine, 
and a trace of tetrethylphosphonium iodide, are obtained. By working 
according to equation I, tetrethylphosphonium icdide, and triethyl- 
phosphonium iodide, are produced in nearly equal quantities. Diges- 
tion of the materials in the proportion expressed by II, gives rise to 
triethylphosphonium iodide in preponderating quantity, but con- 
siderable quantities of the tetrethylphosphonium iodide are also formed. 
In cases I and II, scarcely a trace of gas is produced. The recent 
communication of Drechsel and Finkelstein induced the author to ex- 
tend and verify their observations. A solution of phosphine in dry 
methyl iodide was heated to 100° for five or six hours; there were 
thus produced, trimethylphosphine hydriodide and tetramethylphos- 
phonium iodide. The same bodies are obtained by heating in sealed 
tubes, methyl iodide and phosphine, in presence of a saturated ethereal 
solution of zinc iodide. 

Trimethylphosphine is noticed as a colourless, readily oxidisable 
liquid, which gave characteristic reactions with sulphur and carbon 
bisulphide. 

Experiments were made with ethy] iodide and phosphine, alone, and 
in presence of ethereal zinc iodide. The action is not so quick as that 
induced by methyl iodide; in either of the two above-mentioned cases, 
triethyl- and tetrethyl-phosphonium iodides were produced. Hofmann 
considers that Drechsel and Finkelstein had tertiary and quaternary 
phosphonium salts under examination, and not a salt of the primary 
phosphine. This he confirms in a postscript, having obtained the 
primary methyl- and ethyl-phosphines, by a process not yet published. 
The hydriodides of these bases are decomposed by water, with brisk 
evolution of gas. The hydriodide produced by the action of phosphine 
on methyl or ethyl iodide, is expressly stated by Drechsel and 
Finkelstein to dissolve in water, without the least evolution of gas. 

W. H. D. 


Contribution to the History of the Sulphwr-ureas. By A. AnzRuNI.* 


On heating sulphate of amidobenzoic acid with a little water and an 
equivalent quantity of potassium sulphocyanate on a water-bath, a 
clear solution of sulphocyanate of amido-benzoic acid is obtained, a 
salt very readily soluble, and which may be separated from potassium 
sulphate by evaporating to dryness and exhausting the residue with 
alcohol. But if this solution is evaporated again, the residue no 


* Deut. Chem. Ges. Ber., iv, 406. 
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longer dissolves in cold alcohol, the sulphocyanate having now been 
CS 
transformed into 7 0novy-benzoyl-sulphur-urea onto. by, which crys- 
3 
tallises from hot water or alcohol in small hard crystals. Its solution 
forms white prec'pitates with calcium and barium chloride, and with 
silver and lead nitrate. Ferric chloride produces a brown pecipitate 
without the slightest trace of a red coloration. 


C. S. 


Eeamination of a Himalaya Tea. By Pu. ZOLLER.* 


Tue author states that the difference in the quality of different samples 
of tea, arises not from their being the leaves of different species of tea 
plant, but partly from the nature of the soil and manner of cultivation, 
and chiefly from the age of the leaves, the youngest leaves, other 
things being the same, yielding the best tea. The constituents of the 
ash of leaves vary with their growth; the quantity of lime and silica 
increase, both absolutely and relatively with their age, whilst the 
potassa and phosphoric acid decrease ; and, as the best tea is prepared 
from the youngest leaves, an analysis of the ash would appear to be 
the simplest method of determining the quality of a tea. In order 
to ascertain the truth of this inference, the authcr examined a specimen 
of very fine Himalaya tea, which had been placed at his disposal by 
Liebig. It was carefully made, of a fine black colour, and consisted 
of very young lancet-shaped leaves. It contained 4°95 per cent. water, 
and 5°63 of ash, 100 parts of which contained 39°22 of potash, 14°55 
of phosphoric acid, and only 4°24 of lime. As the tea consisted of 
very young leaves, and its ash was so rich in potash and phosphoric 
acid, it was to be expected that it would yield a large amount of nitro- 
genous matter and of theine, and also of total extract. The nitrogen 
amounted to 5°38 per cent., and the extract obtained by infusing 
100 grms. in three litres of boiling water twice successively, was 
36°26 grms. In order to determine the theine, the tea was heated to 
100° with slightly diluted sulphuric acid, treated with lead hydrate to 
remove the acid, and exhausted with 86 per cent. alcohol. The 
pale-coloured solution on standing deposited crystals, which appeared 
to be theobromine, and the mother-liquor from these was found to 
contain 4°94 per cent. theine. No theobromine could be detected in 
two samples of the best tea of commerce used for comparison. Peligot’s 
analysest are the only published ones giving such high numbers for 
nitrogen and theine. 


* Ann, Ch. Pharm., elviii, 180—193. + Ann. Ch. Pharm., xlyii, 360, 
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The extract gave 3°56 per cent. nitrogen, and 4°04 of ash, the latter 
containing 55°15 per cent. of its weight of potash, 7°89 phosphoric 
acid, and only 0°95 lime. The exhausted leaves gave 2°26 per cent. 
nitrogen, and 1°80 of ash, containing only 7°34 of potash, but 25°41 
phosphoric acid, and 10°76 of lime. It remains undetermined whether 
Himalaya tea is distinguished from Chinese tea by containing theobro- 
mine, but it would appear that the specimen examined was equal to the 
best Chinese tea. The numbers given above show how easy it is, by 
an analysis of the ash to detect a tea consisting of exhausted leaves 
which have been re-dried, since they became comparatively poor in 
potash-salts, and rich in lime. The author believes the value of tea as 
a beverage is due, not only to the theine it contains, but also to the 
other nitrogenous substances present, and to the large amount of 


potash salts. 
C. E. G. 


On the Saccharate of Sodiwm Chloride. By M. BH. J. Maumensé.* 


Mavmensé has prepared a compound of cane-sugar and sodium chloride 
in larger and more distinct crystals than those obtained by Peligot. 
The crystals were sometimes a centimetre long, quite transparent and 
colourless, and had the form of orthorhombic prisms of about 136°. 
The chloride of sodium alone was estimated, and no formula is given 
for the crystals. The percentage of salt found (13°3) is the same as 
that in the compound described by C. H. Gill in this Journal (p. 271). 
The sugar contained in this body is possessed of its normal rotatory 
power for polarised light. Pure sugar was recovered from the crystals. 


C. H. G. 


Physiological Chemistry. 


On some Properties of Egg Albumin. By A. PEtit.* 
Arter referring to a previous communication of his own, the author 
states that the albumin of eggs when heated with acids acquires new 
properties, and becomes precipitable by alkalies and ammonia like a 
metallic oxide. If, for instance, a clear solution containing one-tenth 
of white of egg in water be treated with potash or ammonia, it remains 
clear, unless the free alkali be neutralized, when slight clouding 
appears. If to 10 c.c. of this solution of albumin in water, 10 
drops of concentrated acetic acid be added, it becomes precipitable by 


* Compt. Rend., lxii, 503—506. + J. Pharm. [4], xiii, 14. 
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potash, but not by ammonia; but the acidulated liquid, when boiled, 
becomes precipitable both by potash and by ammonia. These modifica- 
tions are accompanied by polarimetric changes, for the solution of 
albumin turns the ray 2 degrees tu the right before, and 7 degrees after 
boiling with acetic acid. The addition of alkalies to the warm acetic 
solution, precipitates the whole of the albumin, even before the satura- 
tion point is reached. In a solution containing free acetic acid, the 
neutralization of one-sixth of the acid determines the complete precipi- 
tation of the albumin. 

The same molecular changes and alteration in rotary powers are 
produced by alkalies. On adding 1 grm. of caustic potash to 75 c.c. 
of a one-tenth solution of white of egg, and saturating imme- 
diately with acetic acid, total precipitation of the albumin occurs 
without the application of heat. 

Albumin from urine does not yield the same results. 

The author thinks that the above phenomena are due to a dehydra- 
tion produced by the more intimate combination of albumin with the 
acid or alkali, analogous to that which takes place when solutions of 
albumin are boiled. 

Animal charcoal has the property of removing albumin from its 
solution in liquids, whether acid, neutral, or alkaline. This pecu- 
liarity may be serviceable in vegetable analysis. 


Remarks on the preceding Communication. By M. Gautier.* 


THE albumin of the white of egg is composed of two distinct albumins, 
the one having its maximum point of coagulation at 63°, the other at 
about 74°. The ratio of these two albumins is 1:5. The first has a 
rotary power of 43° 2’, the second about 26’. Besides these, white of 
egg contains a caseous substance and lactoprotein. 

Treated with water at 150°, it yields the following products which 
pass through a dialyser, besides insoluble matters. 1. A substance 
having the properties of casein. 2. A substance analogous to hypo- 
xanthine. 3. An albuminoid substance. 

Egg albumin is an alkaline albuminate ; its coagulation is preceded 
by the displacement of the base, and Wurtz’s albumin is the acid of 
this albuminate. 

T. . 


* J. Pharm. [4], xiii, 16. 
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On the Constitution of Blood, and the Nutrition of Muscular Tissue. 
By Wittram Marcer.* 


Dr. Marcer finds that blood is a colloid fluid, but contains a small 
proportion of diffusible constituents, chlorides, &c. These seem neces- 
sary to preserve the blood in its fluid state. The amount of chlorine 
is remarkably constant. The alkalinity of blood chiefly depends on 
its crystalloid constituents. Blood contains phosphoric anhydride 
and iron in a perfectly colloid state; blood, as a whole, contains 
more phosphoric anhydride and potash than serum. This depends on 
the blood corpuscles which contain these substances to a large amount, 
and preserve them in an indiffusible state till their discoid form is 
destroyed by the addition of water. A mixture of colloid phosphoric 
anhydride and potash can be prepared artificially by dialysing a solution 
of potassium chloride and sodium phosphate. By dialysing these sub- 
stances in certain proportions for a certain time, phosphoric acid, 
potash, chlorine, and soda are found in the colloid fluid in similar pro- 
portions to those found in serum after 24 hours’ dialysis. 

Muscular tissue consists of three classes of substances :— 

Class 1. The constituents of the muscular tissue in the complete 
stage of assimilation constituting the tissue proper, or that portion of 
flesh which is insoluble in the preparation of a watery extract. These 
consist of an albuminous principle and phosphoric anhydride with vary- 
ing proportions of potash and magnesia. 

Class 2. The material from the blood on its way to form Class 1. 
This consists of the same substances and in the same proportions 
relatively to the albumin as in Class 1, but in solution and in the 
colloid state. 

Class 3. The material from Class 1 in the effete state and on its way 
out of the muscle. This includes the same substances as the two 
others, but in a crystalloid state along with a quantity of chlorine and 
soda. The phosphoric acid and potash are present in the exact propor- 
tion required to form a neutral tribasic phosphate or a pyrophosphate 
as the formula 2K,0.P,0; can be equally 2K,0.H,0.P,0;. The forma- 
tion of 2K,0.P,0; shows that the blood supplies muscle with a large 
proportion of potash, the only object of which is the removal of the 
phosphoric acid it contains. 

Muscle contains in store a supply of nourishment equal to about 
one-third more than it requires for immediate use, so as to allow of 
muscular exercise during prolonged fasting. 

The numbers representing the excess of phosphoric acid and potash 
in blood over the proportion of these substances in serum, bear to each 
other nearly the same relation as that which exists between the phos- 


* Proc. Roy. Soc., xix, 465. 
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phorie acid and potash on their way out of muscular tissue, indicating 
that the blood corpuscles have the power of taking up and preparing 
the nutritive matter which they supply to muscle. 

Although the proportions of phosphoric acid and potash contained 
in edible vegetables such as potatoes, flour, and rice vary much, yet 
the proportion of colloid phosphoric acid and colloid potash to the 
total quantity of these substances contained in those vegetables is 
nearly the same in them all, and the same as that in blood. This 
seems to show that these vegetables have the power of transforming the 
phosphoric acid and potash from the crystalline and diffusible into the 
colloid or indiffusible state in tolerably definite proportions, and these 
substances are not fit to become normal constituents of blood or to 
nourish muscle till they have been transformed in this way. 

There is a constant change or rotation in nature from crystalloids to 
colloids and from colloids to crystalloids. The mineral substances 
which nourish plants are diffusible, plants transform them into colloids, 
and animals re-transform them into crystalloids and excrete them as 
such. Dead animal and vegetable tissues all return into crystalloids 
decomposition. 


T. L. B. 


On the function of Cellulose and Lignin in the Structure and Development 
of Plants, and on their Comparative Nutritive Value. By M. Payen.* 


By prolonged action of dilute nitric acid M. Payen has succeeded in 
separating the various foreign substances which permeate and encrust 
the cellulose framework of certain vegetable tissues, and thereby effect- 
ing a chemical dissection of their cellulose skeleton. The framework 
so produced gives the characteristic reactions of pure cellulose. 

With regard to the nutritive value of this substance the author 
quotes the results of the researches of Henneberg and Stohmann, 
which show that the ligneous tissue of fodder is composed of cellulose 
and encrusting matter which differ in chemical nature and digesti- 
bility. The encrusting matter or lignin contains more carbon than 
cellulose does, and more hydrogen than oxygen; while cellulose con- 
tains hydrogen and oxygen in the proportion to form water. 

It is the lignin which is the indigestible part of fodder. Cellulose 
is not indigestible, but its digestibility is considerably influenced by 
the degree of density of the tissue. Like some other substances, its 
assimilation is favoured, and its nutritive value enhanced, by the addi- 


tion of fatty matter to the food. 
D. F. 


* Compt. rendus, lxii, 457. 
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On the Composition and Digestibility of the substance associated with 
Cellulose in the fibre of Meadow Hay (Meissner and Shepard’s 
Cuticular Substance). By Tu. Dinrricn and J. Kénia* 


(Preliminary Notice.) 


ALTHOUGH it seems certain from the results of numerous experiments 
that it is the cellulose element of vegetable fibre which is digested and 
assimilated by cattle, yet the authors think further investigation 
necessary, inasmuch as Meissner and Shepard have stated that it is the 
non-cellulose which is the source of the hippuric acid in the urine 
of herbivora,—a conclusion they came to from experiments on rab- 
bits. As long as these animals were fed on carrots, potatoes, &c., their 
urine was free from hippuric acid, but when the fibre of hay or clover 
was added, hippuric acid invariably appeared in the urine. As cellu- 
lose was present in both cases, the source of the hippuric acid appeared 
to be the substance associated with cellulose in the vegetable fibre. 
This non-cellulose can be separated from the cellulose by boiling the 
fibre in nitric acid, sp. gr. 1-2, which dissolves only the non-cellulose. 
They consider it to be of the nature of Mohl’s cuticular substance, and 
apparently not much differing from cellulose in its amount of carbon. 
Meissner and Shepard likewise found, on analysing the fibre which had 
passed into the feces, that a considerable portion of the non-cellulose 
had disappeared. 

The results arrived at by Dietrich and Konig differ considerably 
from those of Meissner and Shepard. They conclude from numerous 
experiments on vegetable fibre, and various modes of treatment, such 
as boiling with nitric acid, caustic potash, &c., that the chief part of 
the non-cellulose element of vegetable fibre does not consist of Meissner’s 
cuticular substance, but that, in the fibre of meadow hay, as well as 
the corresponding fibre of the faeces, there exists a substance, or a com- 
plex of substances, in which is found a carbon percentage of from 
55—66, and from 7—9 per centage hydrogen. (Cellulose = 44°4C., 
6:2 H., and 49°40.) 

The ordinary modes of separating the non-cellulose from the cellulose 
of vegetable fibre are not altogether trustworthy, as the cellulose itself 
is acted on to some extent. The authors calculate the amount of non- 
cellulose in hay at 12 per cent. The amount existing in the feeces they 
calculate at 33 per cent. They hope to find in hypochlorite and hypo- 
bromite of potassium a better means of separating the two substances. 

As regards the comparative digestibility of cellulose and non-cellulose, 
their experiments go to prove that the non-cellulose is little or not at all 


digestible, the digested part being almost entirely cellulose. 
D. F. 


* Zeitschr. f. Chem., vii, 153. 
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On the Metamorphoses and Migrations of the Proximate Principles in 
Herbaceous Vegetables. By P. P. DEHERAIN.* 


THE author of this memoir states that the proximate principles of 
vegetables migrate from the older to the more newly formed leaves, 
and that this migration is associated with a transformation of glucose 
into cane-sugar, whilst when the seed is formed, the cane-sugar is con- 
verted into starch and the albumin into gluten—both insoluble. In this 
way the conversion of soluble into insoluble principles, and the accu- 
mulation of substances in the seed is accounted for, and it is illustrated 
by the following experiment :—If a porous vessel containing distilled 
water be placed in another vessel containing a solution of cupric sul- 
phate, the salt penetrates by diffusion into the inner vessel. If then a 
few drops of baryta-water be added to the inner vessel, the salt is 
precipitated, the equilibrium is disturbed, and a new portion of cupric 
sulphate diffuses into the inner vessel. The salt may be again pre- 
cipitated by baryta water, and the operations repeated till eventually 
the whole of the cupric sulphate will have passed into the porous 


vessel and there have been precipitated. _ 


Agricultural Chemistry. 


On the Nitrogen supplied to the Soil in Manure, and not recovered in the 
increase of Crop. By J. B. Lawes and J. H. GiuBert.t 


Tue authors give an historical summary of their inquiries on this 
subject. They pointed out twenty years ago, that much of the nitrogen 
supplied in manure is never recovered either in the immediate or in 
the subsequent crops. At first, in accordance with the conclusions of 
De Saussure, Daubeny, Draper, and Mulder, they considered that the 
loss might be partly due to evolution of nitrogen by the growing crop. 
Subsequent results, some of which they published in the Philosophical 
Transactions for 1861, convinced them that this evolution does not 
take place, and that the loss of nitrogen must arise either from drainage 
or from accumulation in the soil in a state unfit for assimilation. 
Analyses of the soil of their experimental wheat field, published in 
1866, showed that it retained a portion of the nitrogen supplied in 
manure, but that a still larger quantity was unaccounted for. Earlier 
results, obtained at Rugby from sewage irrigation, and published in 
1865, had shown that a considerable loss of nitrogen might occur by its 
passing away as nitric acid in the drainage water. The authors, 
therefore, gladly provided Dr. Voelcker with samples of the drainage- 


* J. Pharm. [41], xiii, 16. t Chem. News, xxiii, 241. 
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water of their experimental wheat-field, and the results of his in- 


vestigation have been already laid before the Chemical Society.* ™ 
R. W. 


Observations relative to the Life of the Barley Plant. By J. 
FirrBoGeENn.t 
Tue plants were reared in pots, and sand purified by ignition, diges- 
tion with sulphuric acid, and washing till every trace of acid was 
removed, was used as an indifferent soil-material. Into glass cylinders 
were put first a layer of quartz rock, then of unsized cotton, and lastly 
the purified sand. 18 barleycorns were sown in each pot, at a depth 
of 2°5 cm., having been previously sprouted between two layers of 
damp filter-paper. The manure for each pot, expressed in milligram- 
equivalents was :— 
KH,PO, KCl MgSO, Ca(NO3), Fe,0; SiO, 

2°0 1:0 16 16:0 50 10°0 
Thirty pots were so arranged. Plants were cut twice before the ear 
appeared and three times afterwards. There were thus five periods. 
The plants were merely divided into two parts,—that above the surface 
of the earth, and that beneath it, except in the last two periods, when 
a separation was made betwixt the straw and the seed. 

The aérial organs of 100 plants contained on an average :— 


: 4th period. 5th period. 
3 3 S 
3 a ° 
Grams. e 3 5 
oO Qy 4 
“4 rg hoy Grain Straw Grain pred 
a = * land chaff. ‘ and chaff. 
4 nq oO 
Organic matter..| 11 “821 | 44°083 |106 ‘667 4 41°250 | 99°896 |74 G54 | 80°308 
RI Leaiea she atistaras 1 °854 3 °400 4.567 1-000 3 563 *388 3 767 
Dry substance ..| 13 675 | 47 °483 |111 234 | 42 250 [103-459 |76 042 | 84°075 
Potash ........| 0°748 0'951 0 °957 0 °229 0°459 | 0°235 0°495 
SEE 0-045 | 0°066 | 0°089 | 0°009 | O°112 | 0-012 | 0°104 
Lime soveed O°7S28 0°569 ; 0:°924 |} 0:°058 0 ‘980 | 0°087 1-045 
Magnesia ......{ 0:'075 0°216 | 0°282 0 095 0-237 | 0°149 0-168 
Ferric oxide....| 0°021 | 0:°031! 0-088} 0-022] 0-035 | 0.131 | 0-137? 
Phosphoric acid.| 0°216 | 0°454 | 0O°601 | 0°384! 0°295 | 0.566 | 0°159 
BSilica....ceees.| 0°329 0 875 | 0 *392 0 °242 0°242 | 0°308 1 °625 
Chlorine 0 *202 0 °249 0. 218 0 028 0°148 | O'OUL 0°162 
Nitrogen ...... 0°897 | 1°605 | 1°714| 0°661 |] 0.951 | 0°937 | 0°732 


* Page 283 of this volume. + Versuchs-Stationen Organ. xiii, 81; and Chem. 
Ceutr., 1871, 293. 
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The roots of 100 plants contained :-— 


Grams. 1st period. | 2nd period.| 3rd period. | 4th period. | 5th period. 
Organic matter ...... 6°158 16 °669 23 :027 25 677 20 764 
BE Ghanceaesxs pike 2-006 1°739 1 ‘663 1 ‘873 1538 
Dry substance ........ 8°164 18 *408 24.690 27 550 22 *302 
REE s340N6é4nerwsee 0-230 0°165 0°157 0°159 0 °079 
Soda heen a 0°118 0°114 0°125 0°106 0-087 
Bi oO 5A sa waeseses 0 652 0°648 0°588 6°611 0 645 
ee 0 °108 | 0 072 0 047 0 °039 0 033 
Ferric oxide.... +++» 0 °053 0°043 0 °046 0:079 0°075 
Phosphoric acid ..--..| 0°197 | 0-161 0°128 0-097 0 077 
oe re 0°90 0°517 0°538 0°715 0 °483 
GE ck cccece case 0°050 0 ‘041 0°031 0 039 0°035 
BMPOGOR oc ccsccccces 0 *237 0 438 0 °490 0 °642 0°583 


From the data given the following table was readily constructed :— 


100 Plants Hence there was found 
' at the time of har- 
ital | contained at the period of vest more (+) or 
ae | maturation less (—) than was 
supplied in 
A b | In the 
In the | [In 33°3 |Total of} In the | straw | In the 
manure.| kils. of |A + B} grain. | and root. | Total. A, A+B. 
sand. e | chaff. 
Potash........| 1°778 | 0048 | 1°826 | 0°235 | 0°495 | 0:079 | 0°809 | —0°969 | — 1:°017 
BED Génwnnen -= 0°993 | 0°993 0°012 | 0:104 | 0°087 | 0°203 | +0°203 |} — 0°790 
Lime.........| 3°733 | 1°740 | 5°473 | 0:087 | 1°045 | 0°645 | 1°777 | —1°956 | — 3:°696 
Magnesia. ..e--| 0°267 | 0°759 | 1°026 | 0:149 | 0°168 | 0°033 | 0°350 | +0°083 | — 0:°676 
Ferric oxide ...| 3°333 |10°226 |13°559 | 0°031 | 0°1372, 0°075 | 9°2432) —3°0902% —13°6162 
Phosphoric acid} 1°183 | 0°319 | 1°502 | 9°566 | 0-159 | 0-077 | 0-802 | —0-381 | - 0-700 
cece, ESE 2-500 | 1.165 | 3°665 | 0°308 | 1°625 | 0°483 | 2°416 | —0°084 | — 1°249 
Chlorine ...... 0°295 2 0°295 | 0°001 | 0°102 | 0°035 | 0°188 | -—0°157 | — 0°157 
Sulphuric acid .} 0°533 | 0°086 | 0°619 2 2 | Q } ? 2 
Nitrogen......| 1°867| — | 1:67 0°937 | 0-732 | 0-585 | 2:252 | +0°385 | + 0°385 


Deducting 0°108 grm. of nitrogen supplied in the seed from the 
above 0°385 grm. there remains 0'277 grm. nitrogen derived from the 
nitrogenous compounds in the air. 

The daily increase in the amount of ash was in the Ist period 0°386, 
in the 2nd period 0°116, in the 3rd period 0:078, in the 4th period 
0-026, in the 5th period 0012; whilst that of nitrogen was in the Ist 
period 0°113, in the 2nd period 0°083, in the 3rd period 0:011, in the 
4th period 0-006, and in the 5th period 0. Consequently the most 
active assimilation of mineral matters and of nitrogen occurs during the 


* No account is here taken of the ash-constituent in the seed sown. 
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early stages of growth, comprehending, according to the experiments, 
the first third of the whole period of vegetation. 

The author also determined the relative proportions of phosphoric 
acid and nitrogen in the grain, and finds that in the unripe state the 
proportions are 1 : 1:72, and in the ripe grain 1: 1°66. As regards 
the migration of nutriment from the root upwards, and from the stalks 
and leaves into the seed, the following was established. A translation 
of potash from the root into the upper portion of the plant appears to 
occur during the 8rd period, and of phosphoric acid and magnesia 
during the whole period of vegetation. In the 5th period the nitrogen 
decreased in the root and increased in the aérial portion of the plant. 
The absolute amount of nitrogen was markedly less in the aérial part 
of the plant during the period when the seed was forming (4th period), 
and higher in the root, than during the preceding stage of development. 
A passage of potash from the upper part of the aérial portion of the 
plant into the grain was noted in the 4th period. When the grain 
ripened, magnesia, phosphoric acid aud nitrogen were given up to the 
seed. 

As regards the increase of mineral matters, it was established that 
this is greatest during the first period. Lime, phosphoric acid, and 
silica increased up to the time of maturity of the seed, magnesia 
and soda up to the time of formation of the grain. After the third 
period the potash underwent a decrease, and the chlorine after the 
second period ; and this, at the time of the ripening of the grain, had 
gone on to such a degree that of the former only 72 per cent., and of 
the latter only 48 per cent. of the maximum amount remained. The 
magnesia slightly decreased after the fourth period. 

a. &, 


Analytical Chemistry. 


Analytical Notices. By Scuonn.* 


1. Detection of Cobalt by means of Sodium Sulphocyanate.—On adding 
one drop of a concentrated solution of cobalt to strong solution of 
sodium sulphocyanate, a blue coloration is produced, owing to the forma- 
tion of a compound which crystallises either at once or after spontaneous 
evaporation, in long blue needles insoluble in carbon disulphide. When 
the cobalt solution is dilute, the colour appears only on warming. It 
is advisable to evaporate the cobalt solution nearly to dryness, add the 
sulphocyanate, and warm. In this way cobalt may be detected in one 


* Zeitschr. f. Chem. [2], vii, 96, from Zeitschr. Anal. Chem., 1870, 209. 
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drop of a solution containing 0:0005 grm. in 1 c.c. Iron, nickel, zine, 
and manganese do not interfere with the reaction, provided the solutions 
are neutral. 

2. Tincture of Guaiacum as Reagent.—In the use of tincture of guaia- 
cum for the detection of hydrocyanic acid, chromic acid, and ozone, 
great care is necessary. Guaiacum-paper moistened with solution of 
cupric sulphate is turned blue by ammonia, as well as by hydrocyanic 
acid. Tincture of guaiacum, in presence of sulphuric acid, is rendered 
blue, not only by chromic acid, but also by ferric chloride, potassium 
ferricyanide, gold chloride, potassium permanganate, molybdic acid, 
potassium nitrate and nitrite. Guaiacum resin assumes a blue colour 
with oxidising substances, and also with potassium antimonate, barium 
carbonate and hydrochloric acid, lead acetate, calcium chloride, man- 
ganese chloride, copper nitroprusside, mercurous nitrate, and sodium 
sulphocyanate. Copper salts also colour tincture of guaiacum blue 
when very dilute. The reaction is more sensitive in presence of ammo- 
nium chloride, barium chloride, ammonium bromide, potassium iodide 
or cyanide, or ammonium fluoride. 

3. Detection of Nitric Acid by Means of Brucine.-—The author calls 
attention to the fact that a solution of brucine in strong sulphuric acid is 
coloured rose-red, and subsequently yellow, not only by nitric and nitrous 
acids, but also by chlorine-water, hydrogen peroxide, potassium chlorate, 
chromic acid, potassium chromate, sodium hypochlorite, potassium 
ferricyanide and platinic chloride. Cupric chloride, gold chloride, and 
ferric chloride produce the same effect under certain circumstances. 

4. Behaviour of Potassium Iodide in presence of Cupric Sulphate— 
A mixture of potassium iodide and starch with so small a quantity of 
cupric sulphate that no iodine is deposited, was employed by Schén- 
bein to detect hydrocyanic acid and metallic cyanides, with which it 
immediately produces a blue coloration. The author has observed that 
strong solutions of sodium, potassium, and ammonium chlorides and 
ammonium bromide, likewise set free iodine. Ammonium and _ potas- 
sium fluorides do not produce the blue coloration, and when present in 
quantity, even prevent the action of the cyanides, bromides, and chlorides. 
Hydrogen peroxide also produces an immediate blue coloration. 


J. R. 


On the employment of Bromine instead of Chlorine for Analytical purposes. 
By Hermann KamMMERER.* 


Tue author finds that in all those cases where chlorine-water is gene- 
rally employed, bromine-water, which is prepared with much greater 
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ease and expedition, can be equally well used, and often with advan- 
tage. Its action, in every instance where it depends on the formation 
of a hypobromite, is much more energetic than that of chlorine. For 
example, manganese, under the same conditions under which it is 
precipitated by chlorine on heating, is entirely thrown down by bro- 
mine in the cold, and even partly oxidised to permanganic acid. To 
ensure perfect precipitation of manganese in this way, it is, therefore, 
always necessary, after addition of an excess of bromine, to warm with 
a little alcohol. The detection of nickel in presence of cobalt in 
potassium cyanide solution by Liebig’s method, often fails with an old 
chlorine solution ; bromine-water, on the contrary, always retains its 


efficacy. 
H. E. A. 


On the Estimation of Carbonic Acid in Well Water. By K. Knapp.* 


TE author shows that the well known method of Pettenkofer for the 
estimation of carbonic acid in atmospheric air and in water is not 
always applicable, as supposed by Mohr, to spring waters, inasmuch 
as, when these waters contain lime, the amorphous carbonate (which 
has an alkaline reaction to turmeric, and is capable of neutralizing 
very dilute oxalic acid) appears to be formed. In order to obviate this 
difficulty, it is essential to boil the water after the addition of baryta 
water, &c. The author quotes the case of a water which when the 
boiling was omitted, appeared to contain absolutely no carbonic acid, 
but after the boiling gave 0°129 grms. of carbonic acid to the litre. 
E. T. C. 


Methods of Water Analysis by means of the “ Hydrotimeter.” By 
ALEXANDER Mi.uuer.t 


TE author describes certain methods of estimating sulphuric acid and 
chlorine in drinking waters, &c.. EK. T. C. 


On the quantitative Estimation of Hydrogen Sulphide in presence of 
Carbon Diovide. By R. FReseEntus.t 


Tue methods described for the quantitative estimation of mixtures of 
hydrogen sulphide and carbon dioxide, do not allow of a direct 
weighing to be made of the gases. Moreover, they are complicated 
and not very accurate. With the view of finding a more exact and 


* Ann, Ch. Pharm., clviii, 112. t Dingl Polyt. Jour., excix, 388. 
t Zeitschr. anal. Chem., x, 75. 
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speedy method, the author instituted some experiments upon the 
power of hydrogen sulphide to decompose copper sulphate in different 
states of hydration, and found that that salt with one atom of water could 
be practically used for the retention of hydrogen sulphide. 14 grms. 
of pumice impregnated with copper sulphate, prepared by pouring 
30 to 35 grms. of a hot saturated solution of copper sulphate over 
60 grms. of pumice in pieces the size of a pea, and subsequently 
drying at 150°—160°, absorbed about 0°2 grm. of hydrogen sulphide. 
The method based upon this property of copper sulphate was tested, 
and found to give good results. In mixtures of the gases, soda-lime 
tubes were used in conjunction with the tubes containing the impreg- 
nated pumice. The apparatus is minutely described, and the precau- 
tions to be taken are fully given. 


A. %. 


On the Estimation of Phosphoric Acid. By Cuartes E. Munroe.* 


Tue following is an outline of two processes devised by the author, out 
of a considerable number of experiments, undertaken with the view of 
improving upon the methods at present in use. 

I. To the boiling phosphate solution, a weighed quantity of pure 
aluminium sulphate, previously dissolved, was added. A solution of 
mercuric chloride was then added, and finally pure sodium hydrate, 
until a precipitate of mercuric oxide was obtained which remained 
undissolved. In order to hasten the operation, the precipitate was 
allowed to settle, and the supernatant liquid poured upon the filter. 
The gelatinous precipitate was then evaporated to complete dryness in 
the manner recommended by Chatard, filtered by the aid of the 
Bunsen pump, ignited and weighed. The increase of weight over that 
of the alumina used was phosphoric oxide. It was found extremely 
difficult to burn the filter. 

Test analyses performed upon anhydrous disodic phosphate, and 
crystallised ammonio-sodic phosphate, are quoted. The percentages of 
P.O; obtained, scarcely differ from one another in the first place of 
decimals. Nevertheless, according to the author, the method applies 
with advantage only to the alkaline phosphates. 

II. The second process described, is a modification of Rose’s well 
known mercury process. The experiments were executed in the fol- 
lowing manner. To a boiling solution of the phosphate, mercurous 
nitrate was added in slight excess. This threw down a lemon-yellow 
crystalline precipitate of nitro-mercurous phosphate. Mercuric nitrate 
was then added, and finally sodium hydrate, until a slight precipitate 
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of mercuric oxide was obtained, which remained undissolved. The 
mixture of the two salts was found to be insoluble in both hot and cold 
water, and to wash like sand. The next step was to find a means of 
treating the nitro-mercurous phosphate, which should be readier than 
the fusion with alkaline carbonate, and subsequent estimation of the 
P.O; in the form of pyrophosphate of magnesium, as recommended by 
Rose. Of the methods tried, the best was to mix thoroughly with a 
weighed quantity of cupric oxide, in a platinum crucible, with the 
filter placed on the top. The whole was ignited, at first gently, then to 
low redness at the mouth of a muffle, whereby the filter was in a few 
minutes completely consumed. After cooling, a few drops of nitric 
acid were added to oxidise the reduced copper, and again ignited until 
the weight became constant. The increase of weight was the phos- 
phoric oxide, P.O;. After ignition the cupric oxide and phosphate 
came out of the crucible, in a beautiful coherent mass, leaving it per- 
fectly clean and unharmed. 

In this case also, the test analyses yielded highly satisfactory 
numbers, except in one or two instances, in which the mercury phos- 
phate was imperfectly mixed with the oxide of copper. The process 
succeeded well with all phosphates, except those of iron and uranium. 
An attempt was made to replace the cupric oxide by stannic oxide, but 
with unsatisfactory results. The solution of mercurous nitrate em- 
ployed in these experiments, was prepared by dissolving pure mercury 
in nitric acid, boiling till every trace of nitrous acid was driven off, 
and then permitting the solution to crystallise. A solution was made 
of these crystals and metallic mercury added to prevent the formation 
of mercuric nitrate. 

In an Appendix the author gives some results, respecting the deter- 
mination of arsenic and antimony, by precipitating these metals as 
sulphides, and collecting and washing the precipitates upon small 
cones of light porous earthenware, used in the place of paper filters. 
These cones bear a high temperature without change, and can even be 
substituted in some cases for crucibles. 


J. W. 


On the Estimation of Phosphoric Acid in Superphosphates. 
By R. Warineton.* 


Ir the superphosphate contains soluble compounds of aluminium, it 
will yield less soluble phosphate when boiled’ with water than when 
exhaustion is conducted in the cold; this is shown by the fact that 


* Chem. News, xxiii, 205. 
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alum added to a cold solution of superphosphate produces no change, 
but on applying heat aluminium phosphate is precipitated. Ferric 
salts act differently ; they give an immediate precipitate in the cold. 
Most superphosphates contain traces of soluble aluminium salts; those 
prepared from aluminous phosphates may contain a considerable 
quantity; the amount, however, depends much on the manner of 
manufacture. The solutions in cold water of such superphosphates 
become turbid on boiling. 

It appears from the above that the soluble phosphate should always 
be extracted with cold water. The residue then yields a further 
trifling amount of phosphoric acid on boiling, arising probably from 
decomposition of reduced phosphates. The author believes that the 
best method of extracting soluble phosphate is to take 10 grams of the 
superphosphate and elutriate them in a mortar with 1 litre of cold 
water. The water and suspended matter are poured into a bottle 
and shaken at frequent intervals during three hours. 100 c.c. of the 
solution correspond to 1 gram of the superphosphate. 

The soluble phosphate is usually estimated by precipitation with 
ammonia, with or without calcium chloride according to the propor- 
tion of lime in the solution. This method is liable to several errors ; 
analysts employing it should check their mode of work by some other 
method. 

The soluble phosphate may be accurately estimated by uranium 
acetate if alumina be absent, or if alumina has been previously re- 
moved as phosphate by ammonium acetate. 

A method available under all circumstances is to precipitate the 
solution of superphosphate with excess of ammonium oxalate, and 
treat the filtered liquor containing the alumina and phosphoric acid, 
with citric acid, ammonia, and magnesia mixture, determining the 
phosphoric acid as magnesium pyrophosphate. 

The insoluble phosphates in superphosphate are generally estimated 
much above the truth. It is best to determine the total phosphate by 
one operation, and then by deducting the soluble phosphate to find 
the insoluble. The total phosphate may be determined by solution in 
hydrochloric acid, and precipitation from a cold dilute solution with a 
small excess of ammonia, just sufficient to turn turmeric red. If, 
however, the superphosphate contains iron or aluminium, the hydro- 
chloric solution should be neutralised as far as possible without 
occasioning a precipitate, and then treated with excess of ammonium 
oxalate, and subsequently with citric acid and magnesia mixture as 


already described. 
R. W. 
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On the causes of High and Low Estimations of Soluble Phosphates. 
By Dr. A. E. Davizs.* 


Tue author describes the plan of analysis usually followed. The 
superphosphate is rubbed in a mortar with cold water, the solution 
decanted on toa filter, and the residue treated as before with cold 
water two or three times. The undissolved portion is then boiled 
with water several times, the solutions filtered, and added to the 
cold extract. The mixed solution is then precipitated with ammonia, 
calcium chloride being added if there is not sufficient lime to throw 
down all the phosphoric acid. When an excess of lime is present, 
the precipitate carries down lime mechanically which cannot be washed 
out. The “low analysts” always redissolve the precipitate in hydro- 
chloric acid, and reprecipitate with ammonia, to remove excess of 
lime. The “high analysts” always employ excess of calcium chloride 
and do not redissolve the precipitate. The method adopted by the 
author is to redissolve the precipitated calcium phosphate in acetic 
acid, separate the lime as oxalate, and then precipitate the phosphoric 
acid with magnesia. 
R. W. 


4 
Method of Working up Uranium Residues. By W. JANnit 


THE precipitate of uranic phosphate, &c., is strained off and dissolved 
without previous washifig, in not too dilute sulphuric acid, and warmed 
with a little nitric acid to oxidise any reduced uranic oxide. The solution 
diluted with spring-water i is boiled with commercial caustic soda till the 
sulphur-yellow of uranic phosphate has given place to the orange-ygllow 
of sodio-uranic oxide, and ammonia ceases to be evolygg. “T ‘pre- 
cipitate is then washed by decantation, suspended in excess of wink gg 
of commercial sodium carbonate, and saturated with carbonic acid gas: 
If enough soda is present, the precipitate rapidly dissolves, leaving paper- ” 
fibre, &c., unacted on. The solution is warmed to decompose any acid 
calcium carbonate, filtered, and boiled:down to dryness in platinum or 
clean iron vessels, and strongly heated to drive off half the carbonic 
acid. The heated mass is powdered and exhausted with water, whereby 


pure uranic oxide is obtained. 
C. H. G. 


On the more important Methods for Estimating Arsenie gravimetrically. 
By R. E. O. Putuer.t 


Tue methods most frequently employed for the estimation of arsenic, 


* Fres. Zeitsch. f. analyt. Chemie., p. 41—75. 
t+ Chem. News, xxiii. 220. t{ Chem. Centr., 1871, 219. 
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viz., as trisulphide, as ammonio-magnesic arsenate, respectively as 
pyro-arsenate, and as uranic arsenate, were subjected by the author toa 
most exhaustive examination, and the investigation conducted—as is 
clearly evidenced by the numerous et a determinations—with 
the greatest care and circumspection. We regret that space does not 
allow us to transcribe the paper more fully. 

I. Arsenious Sulphide.—The author endeavoured to elucidate :—-(1) 
to what extent As,S, is soluble in water; (2) whether it can be dried 
completely at 100°, and whether a higher temperature is permissible ; 
(3) whether it is necessary to add acid, and if so, how much, and 
whether excess of acid accelerates the precipitation, or not ; (4) whether 
the sulphur with which the precipitate is mostly contaminated can be 
entirely dissolyed out by carbonic sulphide, and what method of ex- 
traction reconfmends itself most ; (5) whether the precipitate obtained 
by sulphuretted hydrogen from solutions containing arsenic acid is 
composed of the pentasulphide (As,S,;) or of arsenious ‘sulphide and 
sulphur, and whether the sulphur can in that case be removed with 
equal facility by means of carbonic sulphide. 

A solution of known strength was carefully prepared by dissolving 
4 grams of pure and dry arsenious acid in potassium hydrate, and the 
slightly acidulated (HCl) solution made up to a litre. 

50 c.c. of this solution = ‘200 grm. of As,O; were mixed with 
25 c.c. of hydrochloric acid (sp. gr. 1112 to 1:12) diluted to 50 e.c., 
and a current of sulphuretted hydrogen passed through for an hour 
and a half, whereby the precipitation was completed. 

The precipitate was collected on a weighed filter and carefully 
dried (since arsenious sulphide is even more hygroscopic than the paper 
itself) and weighed at intervals of several hours, till the weight re- 
mained perfectly constant. It amounted to ‘2528 grm. It was next 
freed from adhering sulphur by washing with carbonic sulphide which 
had been well shaken up with mercury before rectification, and which 
left no residue on evaporation, and the filter once more dried. It now 
weighed ‘2479 grm. The quantity of sulphur was checked by evapor- 
ating the carbonic sulphide. It amounted to ‘005 grm. 

A second experiment gave ‘2510 grm. of a precipitate, and yielded 
"0082 grm. of sulphur, leaving 2477 of As,S;. The theoreti¢al quantity 
should have been 0'24898. The arsenious sulphide was next tested for 
its purity by dissolving in ammonium carbonate, as well as sodium 
carbonate. It dissolved without leaving any residue, and was com- 
pletely volatilized. After drying at 100°, the precipitate was heated 
for twenty minutes in a current of carbonic anhydride to 120° with- 
out suffering any loss; even at 150° to 160° no loss was per- 
ceptible. The precipitate produced by allowing the filtrate to stand 
for several days was pure sulphur, insoluble in ammonia, readily and 
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entirely soluble in carbonic sulphide. Sulphuretted hydrogen pro- 
duced no further precipitate, even on heating. 

50 c.c. of the arsenious solution were mixed with 25 ¢.c. of hydro- 
chloric acid, and diluted to 500 ¢.c. A current of sulphuretted hydro- 
gen was passed for one hour anda half, then a current of carbonic anhy- 
dride in order to remove the excess of sulphuretted hydrogen as much as 
possible. The precipitates obtained in two experiments amounted to 
‘2484 and ‘2491 grm. of As,S; and S. The amount of sulphur removed 
by carbonic sulphide amounted to ‘0002 and .0001 grm., whilst the 
precipitates weighed now ‘2483 and ‘2492, instead of *24848—the 
theoretical quantity required—showing that the solubility of arsenious 
sulphide is all but imperceptible, and that the extraction with carbonic 
sulphide may practically be neglected when the sulphuretted hydrogen 
is removed by a current of carbonic anhydride. 

On adding 10 c.c. of hydrochloric acid, instead of 25 c.c. as before, 
the precipitation was still complete; but on passing sulphuretted 
hydrogen through the slightly acidulated solution, as prepared, without 
the addition of any more acid, only a slight precipitation took place, 
after passing the gas for 5 hours. 

On the addition of 5 c.c. of acid to the solution, the arsenious 
sulphide was precipitated slowly, and the precipitation was completed 
after 3 to 4 hours. 

30, 40, and 50 c.c. of acid added to 50 c.c. of the arsenious solution, 
instead of 25 c.c. only, did not accelerate the precipitation mate- 
rially. The author concludes, therefore, that the solution should be 
made strongly acid, previous to the passing of the sulphuretted 
hydrogen. 

In order to ascertain whether the arsenious sulphide can be com- 
pletely freed from larger quantities of precipitated sulphur, 50 c.c. 
of the arsenious acid solution were mixed with 10 c.c. of a solution of 
ferric chloride (= ‘740 of Fe,Q;), and sulphuretted hydrogen gas passed 
for two hours. The precipitate of arsenious sulphide and sulphur was 
dried and weighed, and then extracted with carbonic sulphide, whereby 
in two experiments *2481 and ‘2480 grm. of As,S; were obtained. The 
sulphur precipitated by sulphuretted hydrogen from a hot acidulated 
solution of arsenic acid (obtained by passing chlorine through an alkaline 
solution of arsenious acid and acidulating) was not equally amenable 
to carbonic sulphide. The author found H. Rose’s observation con- 
firmed, viz., that sulphuretted hydrogen reduces arsenic acid first. to 
arsenious acid, before it precipitates the arsenic as trisulphide. He 
observed that the sulphur precipitated from a hot solution (75°) is so 
intimately mixed up with the arsenious sulphide, that it forms with 
the latter little globules from which ammonia does not extract the 
whole of the sulphur, and which equally resist extraction in the cold 
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by means of carbonic sulphide. The sulphur was, however, readily 
dissolved out by removing the precipitate, as much as possible, from 
the filter and digesting it with carbonic sulphide on a water-bdath. 
He obtained in this manner *2474 and ‘2481 grm. of pure As,§;. 

By passing sulphuretted hydrogen through a cold solution of 
arsenic acid the precipitation was not complete till the stream of gas 
had been continued for three days, and both arsenious sulphide and 
sulphur were obtained in a finely divided state, which augured well for 
the extraction with carbonic sulphide. It may be observed that the 
sulphur thus precipitated at the ordinary temperature corresponded 
closely with the theoretical quantities required, according to the 
formula, As.O; + 5SH, = 50H. + As.S; + S.. With the view of sim- 
plifying the troublesome operation of extracting the sulphur with 
carbonic sulphide, the precipitate was dissolved in aqueous ammonia, 
filtered and reprecipitated with hydrochloric acid, and it was found 
that, although sulphur is insoluble in pure ammonia, it is soluble to a 
slight extent in ammonic sulpharsenite, and assists in the formation of 
the sulpho-salt. 

The author obtained good results by determining the arsenic in- 
directly in the precipitate produced by sulphuretted hydrogen—after 
drying till constant and weighing—by oxidation of the sulphur and 
precipitation as barium sulphate. Oxidation with potassium chlorate 
and hydrochloric acid generally involves a loss from the volatilization 
of the arsenic as arsenious chloride. Red fuming nitric acid, how- 
ever, answers very well, because it boils below the melting point of 
the sulphur. The operation may also be effected after exhausting 
the sulphide on the filter with ammonia, then filtering and evaporating 
to dryness. 

The method of oxidation in an alkaline solution (KHO), by passing 
© moderate current of chlorine through a warm solution containing 
excess of pure alkali, as well as the two other methods, usually give a 
little more sulphur on account of the precipitated barium sulphate 
retaining, as Fresenius has shown, a little potassium chlorate, chloride, 
or nitrate, especially the latter, which must be removed by fusion of 
the barium sulphate with sodium carbonate, dissolving the residue in 
hydrochloric acid, and precipitating again as barium sulphate. It is 
obvious that the indirect method of estimating the arsenic by deter- 
mining the sulphur in the precipitate may likewise be controlled by 
direct estimation as ammonio-magnesic arsenate. 

Il. Ammonio-magnesic arsenate, MgNHyAsO, + 60H;. Obtained 
by drying in vacuo over concentrated sulphuric acid. Dried at 100° C., 
it leaves 2(/MgNH,AsO,) + OH2, which yields on ignition pyro-arsenate, 
Mg,As,0;. The temperature should be raised gradually to avoid any 
reduction by the escaping ammonia of the arsenic to arsenious oxide 
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and consequent loss from volatilization. The author determined by a 
series of the most elaborate experiments (1), the solubility of this salt 
in the various saline and other solvents with which it is brought into 
contact during precipitation ; (2) the best and most ready methods of 
drying; (3) the best means of converting the arsenious sulphide into 
arsenic acid in order to estimate it as ammonio-magnesic arsenate. 

He re-dissolved the freshly precipitated arsenate twice in hydro- 
chloric acid, re-precipitating it with ammonia, and allowing it to stand 
each time for 8 days, before filtering through filters dried at 100° C., 
and thus repeated with these additional precautions, some of the ex- 
periments made by Fresenius * some years ago on the solubility of 
ammonio-magnesic arsenate. 

We refer for the details of these experiments to the original paper, 
and merely quote the results :— 


Solubility in pure distilled water—One part of the precipitate, dried at 100° C., 
dissolved in 2652, or one part of the anhydrous arsenate in 2784 parts of water. 

Solubility in weak ammonia (one part of ammonia of ‘96 sp. gr., diluted with 3 
parts of water).—One part of the salt, dried at 100° C., dissolved in 15151, and one 
part of the anhydrous arsenate in 15904 parts of this aqueous ammonia. 

Solubility in a dilute solution of ammonium chloride (one part of the salt dissolved 
in 60 parts of water).—The amount of arsenate dissolved was determined by remov- 
ing the arsenic as arsenious sulphide, and precipitation of the magnesia in the filtrate 
by means of sodium phosphate, and weighing as magnesium pyrophosphate. One 
part of the salt, dried at 100° C., dissolved in 1321 parts, and of the anhydrous salt 
in 1386 parts of this dilute solution of ammonium chloride. 

Solubility in a concentrated solution of ammonium chloride (one part of the. salt 
in 7 parts of water) —One part of the arsenate, dried at 100° C., required 844°7, and 
one part of the anhydrous salt 886-7 parts of the solution of ammonium chloride. 

Solubility in a solution containing 10 parts of ammonium chloride, 10 parts of 
ammonia, sp. gr. ‘96, and 60 parts of water.—One part of the arsenate, dried at 100° 
C., requires 2879, and of the anhydrous salt 3022 parts of this mixture. 

Solubility in a solution of magnescum sulphate (13°3 parts of the crystallised salt 
dissolved in a litre of water).—One part of the arsenate, dried at 100° C., required 
2768, and of the anhydrous salt 2900 parts of this solution. 

Solubility in magnesia mixture (one part of MgSO,, one part of AmCI, four parts 
of ammonia, of sp. gr. ‘96, and eight parts of water).—The mixture was diluted with 
20 parts of water, and contained 72°58 grms. of the crystallised MgSO, per litre. 
One part of the crystallised dried arsenate dissolved in 31483, and one part of the 
anhydrous salt in 32827 parts of the mixture. 

Solubility in sodium arsenate (two parts of the salt in 100 of water).—One part 
of the dried arsenate dissolved in 4386, and one part of the anhydrous salt, in 4604 
parts of the sodic arsenate solution. 

Solubility in a 2 p.c. solution of ammonium nitrate, rendered slightly ammo- 
niacal.—One part of the arsenate, dried at 100°, required 4184, and one part of the 
anhydrous salt 4389 parts of the nitrate solution. 

Solubility in a 1'5 p. ¢. solution of potassium chloride——One part of the dried 
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arsenate dissolved in 2440, and one part of the anhydrous salt in 2561 parts of the 
solution of potassium chloride. 

Solubility in a solution of wmmonium tartrate (prepared by dissolving 3°5 grms. 
of tartaric acid in weak ammonia, to slight alkaline re-action, and diluting to 250 
ce. c.).—One part of the dried arsenate dissolved in 1410, and one part of the anhy- 
drous salt in 1422 parts of the tartrate solution. 

Solubility in ammonium citrate (prepared by dissolving 2°5 grms. of citric acid in 
ammonia, to weak alkaline re-action, and diluting to 250 ¢.c.).—One part of the 
arsenate, dried at 100°, dissolved in 889 parts, and one part of the anhydrous salt in 
933 parts of the citrate solution. 


The author observes that ammonio-magnesic arsenate is somewhat 
soluble in dilute ammonia, but that an excess of magnesia mixture, 
as well as of sodium arsenate, renders the separation of the precipitate 
more perfect. 

H. Rose has shown that the precipitated ammonio-magnesic arsenate 
is obtained with six molecules of water of crystallisation by evaporat- 
ing in vacuo over concentrated sulphuric acid. Dried in the water- 
and air-bath at 100° C. it loses aJl but a semi-molecule of water, and 
leaves 2(MgNH,AsO,) + OH2. 

According to Wittstein, good results may also be obtained by cau- 
tiously igniting the precipitate, and converting it into pyro-arsenate, 
Mg,As,0,. 

The author repeated these experiments, viz. :—drying (1) over sul- 
phuric acid, (2) in a water-bath, (3) in an air-bath, (4) determination 
as pyro-arsenate, by igniting quickly and intensely, next by igniting 
gradually, and lastly by igniting in a current of oxygen. 

Drying for a considerable time over sulphuric acid led to H. Rose’s 
formula of the salt. Drying in the water-bath left two molecules of 
the salt in combination with one molecule of water. The author shows 
that there is no foundation for the assertion that drying at 100° is 
insufficient, and that a higher temperature is required to obtain this 
salt of constant composition. 

Drying in the air-bath, at a temperature of 100° to 102,° gave 
equally satisfactory results. When he dried the precipitate, however, 
at 103° to 110°, till constant, a loss of water was incurred, and this 
loss was considerably increased by drying at 150°. 

In order to avoid the tedious operation of drying the ammonio- 
magnesic arsenate, it has been repeatedly proposed to ignite, as is 
done with the corresponding phosphate, and weigh as pyro-arsenate. 
On igniting portions of the salt dried at 100°, (1) over a small gas jet, 
(2) over a powerful gas flame, and (3) over the blowpipe, it was found 
that they lost respectively 3°4 p.c., 4°5 p.c., and 8p.c. When, however, 
the salt was ignited, according to Wittstein’s method, by first drying 
the salt at 130° for two hours, then heating cautiously on a sand-bath, 

282 


592 ABSTRACTS OF CHEMICAL PAPERS. 


heating by a Bunsen burner for another two hours, then on an iron 
plate for an hour and a half, then for twenty minutes over the 
bare flame, and lastly, by heating intensely over the blow-pipe flame, 
the author obtained satisfactory results. On applying the same opera- 
tions to the salt dried over sulphuric acid equally good results were 
obtained. Filters containing small quantities of the arsenate, when 
soaked with a solution of ammonium nitrate and then deflagrated, 
showed but a trifling loss. When the dried salt was heated in a 
current of oxygen, according to Rose’s directions,—gently at first, 
then over a Bunsen burner for a quarter of an hour, and finally very 
intensely over the blowpipe lamp,—good results were obtained, and 
the author prefers this method to the extremely tedious method of 
drying at 100° till constant. 

On repeating H. Rose’s experiments of reducing ammonio-magnesic 
arsenate to arsenic with formation of arsenious sulphide (by mixing 
with powdered sulphur and heating in a current of hydrogen gas and 
by employing freshly precipitated sulphur), Rose’s observation that 
the arsenic cannot be removed entirely in this manner was confirmed. 

By heating the arsenate with acid ammonium sulphate, the arsenic 
acid is completely reduced to arsenic, which volatilizes. The results 
obtained by weighing the residuary magnesium sulphate are, however, 
a little too high, on account of the action of the acid sulphate upon the 
crucible, 

The author next determined whether, as is known to be the case 
with the ammonio-magnesic phosphate precipitate, any basic mag- 
nesium sulphate or pure magnesia is ever carried down by the am- 
monio-magnesic arsenate, and whether redissolving in hydrochloric acid 
and reprecipitation with ammonia eliminates any slight admixture of 
magnesium compounds. He found invariably traces of a sulphate and 
likewise slight traces of arsenic, as indicated by barium chloride an 
sulphuretted hydrogen. We can only quote the results of a numbi Pot 

exhaustive experiments, obtained by precipitating a standard solution 
of sodium @rsenate with varying quantities of the mixture of sal- 
ammoniae and magnesia salt, viz., that a trifling quantity only of 
magnesium hydrate or basic magnesium sulphate is precipitated with 
the arsenate ; that especially, a concentrated solution of sal-ammoniac 
interferes with the precipitation by holding a little of the ammonio- 
magnesic arsenate in solution, whereas a “small excess of magnesia 
mixture ensures complete precipitation; lastly, that the errors arising 
from the precipitation of a little basic magnesium sulphate, and from 
the solubility of the ammonio-magnesic arsenate, nearly neutralize 
each other, unless an excessive amount of magnesia mixture and sal- 
ammoniac is employed. The author proposes to allow for every 16 
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c.c. of the filtrate ‘001 grm. of arsenate, and recommends precipi- 
tating only once, on account of the solubility of the arsenate in 
sal-ammoniac. 

He arrives at the conclusion that the determination as magnesium 
pyro-arsenate according to Wittstein, when carefully executed, is as 
accarate as could well be desired, and far more expeditious than dry- 
ing at 100° C. For like reasons, he recommends the use of red fuming 
nitric acid, in preference to all other methods of oxidation (especially 
after removing the greater part of the precipitated arsenious sulphide 
mechanically from the filter-paper, and extracting the last traces with 
ammonia), in order to convert the trisulphide into arsenic acid. The 
excess of acid is evaporated, and the residue dissolved in a little hydro- 
chloric acid. 

III. Uranie Pyro-arsenate (UQ),As,0;.* 

On adding uranic acetate to a solution of an arsenate in water or in 
acetic acid, a precipitate of uranic arsenate (UO),.HAsO, + 4HO, is 
obtained, which loses its water at 120°. In presence of ammonium 
salts a glutinous yellowish green precipitate of ammonio-uranic 
arsenate (UO),.NH,AsO,; + Aq is left, insoluble in water and acetic 
acid, but soluble in mineral acids. On ignition, light yellow uranic 
pyro-arsenate (UO),As,0; is obtained. The precipitation is assisted by 
boiling, and the precipitate sabsides more readily on adding a few drops 
of chloroform to the warm solution, and then boiling up again. The quan- 
titative results being, however, unsatisfactory, the author found that, on 
ignition, a small portion of the salt is reduced by the escaping ammonia 
gas. This source of error was to a great extent eliminated by igniting, 
as in the case of the corresponding magnesium arsenate, with great care, 
heating first over a sand-bath, then on a hot iron plate, and lastly over 
the bare flame, or by igniting at once in a current of oxygen. 

Excess of ammonia or sal-ammoniac exerted no disturbing influence. 
Conversion of freshly precipitated arsenious sulphide into arsenic acid 
by means of potassium chlorate and hydrochloric acid, or by treating 
with fuming nitric acid and subsequent precipitation in an acetic 
solution as ammonio-uranic arsenate gave very good results; and 
since the precipitate could be readily washed out—a desideratum of no 
small importance—this method of determining arsenic is strongly re- 
commended, and is preferred by the author to all other methods. 


W. ¥. 


* Atomic weight of uranium = 1188 (Ebelmen). 
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On the Volumetric Estimation of Iron by Potassium Iodide. 
By A. Scuwarzer.* 


Tae author employs, in Mohr’s well-known method for the volumetric 
determination of iron by sodium hyposulphite, a large amount of potas- 
sium iodide, which, he asserts, accelerates the reduction so greatly as to 
render unnecessary Mohr’s recommendation to employ hermetically 
closed vessels for the reaction. 

C. G. 


A New Volumetric Method for the Estimation of Copper. By FRIEDRICH 
WEIL.f 


Tus depends on the reduction of cupric chloride by stannous Tthloride 
in a hydrochloric acid solution: 2CuCl, + SnCl, = CuCl, + SnCl,. 

The solutions employed are— 

Ist. A standard solution of copper containing 15°734 grms. cupric 
sulphate = 2 grms. copper, per litre. 

2nd. A solution of stannous chloride made by dissolving—with the 
usual precautions against oxidation—6 grms. of tin in 200 c.c. hydro- 
chloric acid, and diluting with freshly boiled distilled water to 1000 
c.c. This solution is standardised by means of the cupric sulphate 
solution. 

The solution of cupric chloride to be examined is strongly acidulated 
with hydrochloric acid, and the standard stannous chloride is run in 
until decoloration takes place. The completeness of the reaction may 
be rendered certain by testing a drop with mercuric chloride solution, 
the formation of calomel indicating the slightest excess of the stannous 
chloride. 

Should iron be present, the author first determines its amount by 
the permanganate process, and deducts the amount of stannous chloride 
employed in the reduction of the ferric chloride. 

The author closes his paper with analytical results in support of the 


process. 
C. G. 


On the Quantitative Estimation of Tannin in Oak-bark. By 
C. NEvBAUER.{ 


Tue author has examined numerous methods of estimating the tannin 
in oak-barks, and has come to the conclusion that a slightly modified 
form of Lowenthal’s method is most to be depended upon. 


* J. pr. Chem [21 iii, 139—142. + Dingl. Polyt. J., excix, 418—420. 
t Zeitschr. Anal. Chem. x, 1—40. 
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The requisites for this method are (1), A solution of sulphindylate of 
potassium (indigo-carmine) 30 grm. to the litre. This solution is to be 
carefully heated in closed bottles to 70°, whereby its tendency to 
form confervoid growths is checked. Only the purest indigo-carmine 
can be used. 20 c.c. of the solution are diluted to } litre, and after 
the addition of 10 c.c. of dilute sulphuric acid, titrated with potassium 
permanganate; the colour must change ultimately from greenish to a 
clear golden yellow, and this change must take place with precision, other- 
wise the solution is useless. (2.) Tannin solution. Chemically pure tannin 
is dried at 100, and 2 grams are dissolved in 1000 c.c. It is pointed 
out that the differences between chemists in their analyses of oak-bark 
are probably due in many cases to their having operated with standard 
solutions of tannin of different degrees of purity. For testing the purity 
of commercial tannin the author recommends Hammer’s process, viz., 
the observation of specific gravity before and after the tannin has been 
absorbed and removed from solution by rasped hide. (3.) Solution of 
potassium permanganate containing 10 grm. of pure crystallised potas- 
sium permanganate in 6 litres of water. _ (4.) Decinormal solution of 
oxalic acid may be used for titration of the permanganate, instead of 
the tannin solution. This would contain 6°3 grm. to the litre, and 
according to the author’s experiments will correspond to a tannin 
solution containing 4°157 grm. tannin per litre. This weak oxalic 
acid does not keep well unless treated as recommended for the indigo- 
solution, viz., heated in closed vessels to 70° for some time. (5.) Pure 
animal charcoal exhausted with hydrochloric acid, and well washed 
until the chlorine reaction disappears; it is preserved under water. 
(6.) Pure dilute sulphuric acid. 

Standardizing—To 20 c.c. of the indigo solution diluted with 
$ litre of water are added 10 c.c. of the sulphuric acid, and then the 
pidielenieae solution is slowly run in, the liquid being constantly and 
vigorously stirred; the blue colour passes through various shades of 
green, turning to a slightly greenish-yellow, and ultimately a bright 
golden yellow; this change of colour is the terminal point of the re- 
action, and as it is not easy to see the pink colour of the permanganate 
in the yellow solution, the disappearance of the green must be care- 
fully noted. The operation is now to be repeated with a fresh portion 
of the indigo solution and 10 c.c. of the tannin solution, the difference 
between the amounts of permanganate used is the measure of the 
tannin. 20c.c. of the indigo solution should always require at least 
as much permanganate as 10 c.c. of the tannin solution; it is better 
that they should require half as much again. 

Titration of an Oak-bark extract. This is performed as above de- 
scribed. If one litre of extract has been prepared from 20 grams of 
oak-bark powder, from 10 to 20 ¢.c., according to the quantity of 
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tannin present, are employed in the titration. Repetitions of the analysis 
give closely concordant results. The tannin used in titration being 
obtained from the gall-nut is not identical with that contained in the 
oak-bark, of which more hereafter. Again, the oak-bark tannin is not 
a pure substance; but though the extract of the oak-bark contains 
many other matters besides tannin, which reduce permanganate, still 
the action of most of these matters is slow, and their effect conse- 
quently small. The author quotes Buchner (Dingler’s Polyt. Journ., 
clxxxiv, 345), who has studied the action of permanganate on the 
pectic acid obtained from oak-bark extract. Buchner did not obtain 
this body white or free from tannin, but by the use of animal charcoal 
the author succeeded in precipitating not only all colour from the aqueous 
extract, but also the whole of the tannin. To obtain the pectic acid, 
700 c.c. of bark extract (20 grms. to the litre) were evaporated, and 
after cooling, the concentrated solution was precipitated by alcohol. 
The precipitate was washed with alcohol, dissolved in water, treated 
with a sufficient quantity of animal charcoal, then filtered, greatly con- 
centrated on the water-bath, again filtered, and finally precipitated 
with alcohol. The colourless precipitate thus obtained, after being 
collected on a filter and washed with alcohol, dissolved in water to a 
colourless solution ; this by long boiling was freed from alcohol, and 
then made up to 100c.c. In this solution neither iron acetate nor 
a mixture of sodium acetate and iron chloride caused a dark brown 
precipitate, as Buchner obtained with his impure precipitate. 10 c.c. 
of this solution contained all the pectin from 14 grm. of oak-bark. 
The author shows conclusively that this large amount of pectin does 
not seriously affect the titration with permanganate and indigo; for 
instance, in one example brought forward by the author, the effect of 
the pectin would have been to raise the apparent amount of tannin 
from 100-00 to 101°65. 

The author then shows that in the aqueous extract of oak-bark, 
animal charcoal, while precipitating the taynin and colouring matter, 
does not precipitate the pectin, and on this fact he bases his modifi- 
cation of Léwenthal’s process. 

The author takes three equal portions of the extract, one is titrated 
as above; to the two others equal quantities of animal charcoal are 
added. After standing for a few moments a sample from one of them 
is filtered and tested by adding to it, first sodium acetate, and then 
ferric chloride. If the tannin reaction can no longer be detected, the” 
other portion which has been treated with animal charcoal is filtered, 
the charcoal washed, and the filtrate titrated as before. The amount 
of permanganate required by this is subtracted from that required by 
the portion of the extract not treated with animal charcoal. The 
difference is the measure of the tannin. The author points out that 
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there may be matters present which would reduce permanganate and 
be at the same time precipitable by charcoal; were gallic acid present, 
it would belong to this category. Neubrand in 1869 published a paper 
containing some analyses of oak-bark, in which he stated that he 
had detected and estimated gallic acid, notwithstanding that Sten- 
house, who operated on 6 to 8 lbs. of oak-bark, had in 1843 failed to 
detect this body. Stenhouse, however, readily detected it in Sumach, 
Valonia, or Dividivi. 

Testing the Method.—The author now considers the question raised 
by Gauer and Hallwachs: Is the decomposition of the tannin 
constant in solutions of different degrees of concentration and mix- 
tures? He publishes eleven determinations made under varying 
circumstances which prove that within tolerably wide limits the 
results are constant notwithstanding variations in the concentration, 
&c., also that mixtures of different tannin solutions and bark extracts 
yield numbers fairly in unison with those calculable from the volumes 
of the solutions employed, and their known behaviour when titrated 
before mixture. Some of the quoted experiments are by the author’s 
assistant, Herr Rupprecht. 

The author here quotes, from a paper of Neubrand, some remarks to 
the effect that what is needed in a method of estimating the value of barks 
containing tannin, is not an absolute measure of the latter, but a relative 
measure only, and a measure which shall be constant for the same bark, 
even when the estimation is made by different chemists. To prove that the 
modified method of Lowenthal recommended by the author presents these 
advantages, he gives a set of analyses made by four different chemists, — 
the numbers obtained corresponding in a satisfactory manner. It is, 
however, to be noted that it is only when the bark extracts are made 
in precisely the same manner that corresponding results are obtained : 
the quantity of water commonly recommended, viz., } litre to 20 grams 
of bark (boiled for three-quarters of an hour) is so small as to render 
it hardly possible to extract the bark completely. The next question 
is, does the boiling of the bark in contact with the air affect the 
result by oxidizing the tannin? Three experiments were made on the 
same oak-bark by boiling three separate portions of 20 grams each for, 
respectively one, two, and three hours with # litre of water; the 
extracts were then titrated: they gave respectively 7°34, 7°17, and 
6°93 per cent. tannin. A second set of experiments on another bark 
gave similar results, so that this source of error was not serious ; 
moreover, it is possible to exhaust the bark almost perfectly in the 
cold. 

Tannin of Oak-barks—This substance differs from the tannin of 
gall-nuts in many respects, and, therefore, the question arises, are we 
justified in estimating the tannin in oak-bark by comparison with a 
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tannin-solution obtained from the tannin in gall-nuts? Obviously we 
are not, in the strict sense of the words, but simply as a relative measure 
such a method is permissible. 

The author quotes some experiments of R. Wagner, who endeavoured 
to determine the atomic weight of oak-bark tannin, and to substitute 
this for the gall-nut tannin as the basis of the bark analysis; how- 
ever, Wagner appears not only to have failed in his object, but to have 
arrived at some perfectly incomprehensible results. The opinion of the 
author obviously is, that Wagner’s research is not in any sense to be 
depended upon. 

The Léwenthal method, as modified by the author, is not applicable 
to such materials as contain gallic acid in addition to oak-bark tannin, 
because the gallic acid is oxidized precisely as the tannin would be, 
and is also precipitated by animal charcoal. Sumach belongs to this 
class. 

Wagner's Method and Buchner’s Research.—The author shows that 
the principle of Wagner’s method, viz., the insolubility of the com- 
pound of cinchonine and oak-bark tannin is unsound, inasmuch as the 
filtrate from the precipitate, even when the precipitant has been added 
in excess, as shown by the indicator recommended by Wagner, still 
contains tannin, a fact readily proved by the addition of a solution of 
glue, or by theiron test. Moreover, sulphuric acid, according to the 
author, readily dissolves the precipitate, and does not, as stated by 
Wagner, increase its insolubility. The author endeavoured to sub- 
stitute acetic acid for sulphuric acid; but though the compound of 
tannin and cinchonine is less soluble in this acid than in sulphuric 
acid, it is still very notably soluble; it is also notably soluble in water. 
The author summarises his examination of Wagner’s method and 
Buchner’s research to the following effect. Wagner’s method yields 
results absolutely false and useless, and the whole of the results 
obtained by Buchner according to this method, must be described as 
entirely worthless, and as having tended in no small degree to confuse 
the forest-officers (Forstbeamten), and destroy their belief in the 
results of chemistry in this matter. 

Lowe states that pectin interferes with the accuracy of the tannin 
estimation, and therefore proposes to evaporate the extract of the bark 
to dryness, take up with alcohol, again evaporate to dryness, dissolve 
the residue in water, and estimate the tannin in this solution. Both 
Buchner and the author have, however, observed that the alcohol will 
not extract the whole of the tannin, and that, therfore, this modifica- 
ticn is not available. The repeated evaporations to dryness, moreover, 
-expose the tannin to-the danger of oxidation. Besides, the use of 
animal charcoal, as described above, does away with the necessity of the 
treatment with alcohol. - 
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Preparation of Ouk-bark Extract for Analysis —The author here 
insists with great detail on the necessity of taking large samples, 
having them crushed in an ordinary tan-mill, then taking a portion 
(about 2 lbs.) of this crushed bark, and preparing it for analysis by 
finely grinding it in a specially constructed steel mill. He next quotes 
some experiments to show that it is absolutely necessary to dry the 
bark before estimating the tannin in it, as the amount of water re- 
tained by the bark varies greatly with the state of the weather; he, 
therefore, dries his samples in the water-oven. After describing the 
methods of making the extract recommended by Fresenius, Hartig, 
Lipowitz, and Mittenzwei, the author summarises his own experience 
by stating that the results of the analysis will differ with the method 
of extraction adopted, and that beyond all doubt, one portion of the 
tannin is more easily extracted by water than the other. 

The method recommended by the author is to exhaust 20 grm. of 
the finely powdered bark with 1 litre of cold water, using Real’s press ; 
the partially extracted bark is then boiled for three-quarters of an hour 
with 3 litre of water without the addition of acids, and both extracts 
are separately titrated. 

A further amount of tannin can be obtained from the residue ex- 
hausted as above described, by boiling with more water, and a still 
further amount by boiling with acidulated water, but it may be 
doubted whether the tannin so extracted is practically useful to the 
tanner. 

The following table gives the amounts of tannin, as indicated by the 
author’s method of analysis, in various extracts, obtained from the 
same sample of bark, by different methods :— 


Per cent. 
(1.) By one boiling with water (20 grams of bark 
boiled three-quarters of an hour with } litre 
es ee re Te ee 8:80 
(2.) By treatment in Real’s press with cold water { “ ad 
Caer OS OF TIONED 6.6 nds se cee cccesees b. 8°68 
. 817 
(3.) The same as (2); 20 grams to 4 litres...... 9°23 


(4.) The same as (3), but residue of bark boiled 
three-quarters of an hour with ? litre of water 
Se) errr bieedeendeednee een ‘ 9°97 
(5.) By treatment in Real’s press with cold water 
(20 grams to 1 litre), residue of bark boiled 
three-quarters of an hour with ? litre of 


GDI oo ons 0055 006e seiapescessnedneses 10°27 
(6.) Same as (5), but residue twice exhausted 
with boiling water ............. eeeees ove 10°27 
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(7.) Same as (6), but in addition the thrice ex- 
hausted residue was again treated with 3 litre 
of water, and 10 c.c. dilute phosphoric acid. . 10°47 
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On the Chemical Detection of Curarine. By Karu Kocu.* 


Tue author follows essentially the method of Dragendorf. The prin- 
cipal organs are cut up fine, and rubbed to the consistency of a thin 
paste with distilled water, and then dilute sulphuric acid is added to 
distinct acid reaction. The acid watery extract, after 24 hours’ diges- 
tion at 40°—50° C., is strained off; the residue again digested as 
before for another 24 hours; and the two portions of extract are 
evaporated on the water-bath to the consistency of a syrup, which 
is then mixed with four times its volume of alcohol, and allowed 
to digest, with repeated agitation, for 24 hours. The precipitated 
albumin, &c., is removed by filtration, and the alcohol by distillation ; 
then, as the residue in the retort cools, the separated fat is removed by 
a wet filter, and this last filtrate is shaken with half its volume of 
amyl alcohol for two hours. This last removes from the acid liquid 
many impurities (curarine is not soluble in amyl alcohol). After 
separating it, the watery liquid is agitated with a fresh portion of 
amyl alcohol, and, after the separation of this, it is concentrated to a 
syrup and mixed with two ounces cf alcohol of 95°, then filtered; the 
filtrate is treated with a few drops of baryta water; the excess of the 
baryta is removed by carbonic acid; the liquid again filtered, the 
alcohol evaporated ; and the residue redissolved in 10—15 c.c. of water. 
Koch then describes such modifications of the work as are useful in 
examining the blood, urine, feces, &c.; but for these we must refer to 
the original paper. When the solution which should contain the 
curarine, has been obtained, the author, like most other toxicologists, 
gives the greatest weight to the physiological reactions, but, neverthe- 
less, describes certain chemical reactions as having more or less value. 
00006 grm. curarine treated with }—} c.c. concentrated sulphuric 
acid gives an immediate red coloration, which becomes darker on 
standing, and, after four hours, passes into rose-red, which colour } 
remains for several days. The acid must be the monohydrate. Dilute 
sulphuric acid (1 : 50) when evaporated with curarine on the water- 
bath, shows no action at first, but when the mixture becomes almost dry 
it first takes a reddish, and a short time afterwards purple, and lastly 
passes into black. If chromate of potash is added to the purple-red 
solution, the coiour immediately disappears without showing any 


blue. 


* Chem. Centr., 1871, 219. 
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Concentrated sulphuric acid and chromate of potassium give the 
same reaction as with strychnine, only the passage from blue into violet 
and cherry-red is quicker, and the last colour is far more permanent (it 
lasts from several hours to some days). 

Curarine is slightly, but slowly, soluble in chloroform; it diffuses 
through parchment paper very slowly; it is insoluble in amy] alcohol, 
benzene, and petroleum ether. The rest of the paper is physiological. 

C. H. G. 


Testing Cochineal. By J. M. Merricx.* 


Tue author having frequently had occasion to test samples of 
cochineal, in order to ascertain their comparative colouring powers, 
recommends the following process for their examination. About two 
grams of the finely powdered sample are boiled in a flask with 750 c.c. 
of water for an hour; the decoction is then filtered through a dry 
paper filter, and left to cool. [It is not stated to what extent the 
750 c.c. may be reduced by boiling, or whether the filter is to be 
washed, and the liquid made up to a known volume.| To test this 
solution, 50 c.c. are measured with a pipette into a 200 c.c. flask, and 
a weak solution of potassium permanganate is added from a burette ; 
the flask being well shaken after the addition of every 10 c.c. 

So much permanganate solution is added, that the cochineal extract 
shall be changed from its original colour to a pink of the very faintest 
shade, almost yellow, in fact, but never reaching a full yellow. This 
pink shade should be persistent, that is, it should not turn yellow after 
standing 15 minutes; with a little practice it will be found very easy 
to obtain the tinge, which shows that the colouring matter is almost, 
but not quite destroyed. 

The number of c.c. required by any two samples, A and B, having 
been thus determined, the relative amount of colouring matter in each 
is readily calculated, since it is directly proportional to the quantity of 
permanganate respectively consumed. It is a good plan, when several 
samples are compared at the same time, to make a final trial, by 
measuring 50 c.c of each solution into a flask, and then to run in 
the previously ascertained amount of permanganate at once; on 
allowing the whole to stand for ten minutes, and then examining the 
shades of colour in each, they will, if the analysis has been properly 
conducted, be found in every instance to correspond exactly. 

The author states that the proposed method has proved, according to 
his own experience, not only much simpler than that which is based 


* Pharm. Jour. Trans. [2], T, 906. 
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upon dyeing strips of mordanted woollen stuffs, but also more accurate 
in its results than when chloride of lime is employed as the bleaching 
agent. 

J. W. 


On the use of the Spectroscope for the quantitative Estimation of Colouring 
Matters. By K. Virrorpt.* 


VIERORDT proposes to use for this purpose a slight modification of the 
ordinary spectroscope. As usually made, the slit consists of one 
movable and one fixed knife-edge ; the movable plate is to be divided 
into two parts, an upper and a lower half, each of which is provided 
with a fine micrometer screw, which is graduated, that the width of 
the slit may be accurately known. It is found convenient to have the 
eye-piece of the observing telescope fitted with an arrangement by 
which the whole of the spectrum can be shut out, with the exception 
of the particular part under observation.t If the two halves of the 
slit are of equal width, the two spectra will, of course, be of equal 
intensity ; but if a coloured glass or solution be placed in front of one 
part of the slit, this equality will be destroyed ; by altering the width 
of the open half of the slit, the two spectra, so far as one particular 
region is concerned, may be again made equal. The particular part of 
the spectrum used will depend on the nature of the colour. If the 
absorption of the colour is very strong, a smoked glass of known in- 
tensity may be used before the open half of the slit. The strength 
of the absorption will be given by the comparative widths of the two 
halves of the slit. In this way, if the absorption co-efficient of a 
solution of known strength of a pure colouring matter is known for 
any particular region of the spectrum, the concentration of any solution 
of it may be easily found by measuring in the above manner the 
extinction of the light caused by a layer of absorbing medium of any 
definite thickness. 
A. P. 


The Areometric Analysis of Beer. By A. Merz. t 


Tue beer is first freed, as far as possible, from carbonic acid by shaking, 
and its specific gravity at 14° R. determined by a delicate areometer. 
The instrument employed by the author gives exact readings to the 


* Deut. Chem. Ges. Ber., iv, 327, 

+ The details of this arrangement are given in a work “On the application of 
Spectral Analysis tothe Measurement and Comparison of the Intensity of Coloured 
Light,” (Laupp, Tiibingen.) by K. Vicrordt. 

t Chem. Centr., 1871, 316, from Polyt. Centr. xxv, 191. 
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fourth place of decimals. 500c.c. of the beer is next boiled down to 
about one-third, and after cooling is again made up to the original 
volume. From these two determinations the contents of the beer in 
alcohol and extract, can be calculated by the kelp of Balling’s tables. 
The author gives an example of the calculation in full; it is too long 
to extract entire, and does not admit of condensation. 


C. H. G. 


Technical Chemistry. 


Red Colour-printing with Artificial Alizarin. By ARMAND MULLER.* 


A RED similar in tint and purity to Turkey red was obtained by the 
author from anthracene-alizarin by means of direct printing. 

The pigment (containing much purpurin) in a pasty form, and 
having 25 per cent. dry material, is dissolved in boiling spirit in the 
proportion of 1: 5, and immediately mixed with a concentrated 
solution of aluminium chloride of which the pure Al,Cl, is to the 
weight of the colouring matter as 1:3. The liquid is thickened with 

a little tragacanth, and for every half litre of this mixture 30 c.c. of a 
' solution of the best olive oil in sulphuric acid and a little spirit 
(15 : 1: 15) isstirredin. This solution must be as thin as possible, 
but must be thick enough to withstand the capillarity of the cloth. 
The cotton cloth with which this colour is to be used, is first im- 
pregnated with a solution of aluminium acetate of about 8° B., and after 
drying and two days’ airing, is taken through a soap-bath containing 
30 grm. Marscilles soap to the litre of water, then well washed out and 
dried. 

The cloth printed with the above mixture is now exposed to 
strongly ammoniacal steam at a moderately high pressure, taken 
through a weak soap-bath, washed in a stream and taken through the 
following series of liquids :—(1) cold nitric acid, 3c.c. to 1 litre water ; 
(2) washed in stream; (3) cold nitric acid, 5 c.c. to 1 litre water; 
(4) tin salt, } grm. tin salt to 1 litre water at 30° C. — 5) washed in 
stream; (6) liquor of Javelle, 15 c.c. of 8° B. to 1 litre water cold; 
(7) thorough washing. The colour is now thoroughly developed and 
behaves to light, air, and soap like ordinary Turkey red. In preparing 
the aluminium chloride (by addition of barium chloride to aluminium 
sulphate) it is absolutely necessary to avoid an excess of the barium 
salt. 


C. H. G. 


* Chem. Centr., 1871, 304. 
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Upon a Combination of the Bessemer and Martin Processes. By 
ALBERT BRUNNER.* 

THE author points out the advantages to be derived from a combina- 

tion of these two methods for the manufacture of cast steel. He 

recommends the employment of Siemens’s furnaces for melting old 

rails, sheet-scrap, &c., as well as pig itself, and makes some suggestions 

as to the position of the furnaces, and the mechanical arrangements 


required for working the processes simultaneously. 
C. G. 


On the Reduction of certain Metals from their Solutions by Metallic 
Sulphides, and the Relation of this to the occurrence of such Metals in 
a Native State. By Wittiam Sky (Chem. News, xxii, 232). 


Roasting of Sulphuretted Ores. By Hasencirver and Hexresre 
(Chem. Centr., 1871, 267). 


Analysis and Composition of the Leads of the Upper Hartz. By 
W. Hampe (Chem. Centr., 281). 


* Chem. Centr., 1871, 253. 


PROCEEDINGS 


AT THE 


MEETINGS OF THE CHEMICAL SOCIETY. 


SESSION 1870-71. 


November 3rd, 1870. 
Dr. Williamson, President, in the Chair. 


C. W. Siemens, 3, Great George Street, Westminster; David 
Howard, Stamford Hill, N.; and John Muter, 289, Kennington 
Road, 8.; were elected Fellows. 


The following papers were read :— 


‘On the Production of the Sulphates of the Alcohol-radicals by the 
Action of Sulphurous Acid:” by E. T. Chapman. 

“On the Determination of Sulphur in Cast Steel:” by A. H. 
Elliott. 

“On the Composition of the Hyposulphites:” by E. A. Letts. 


November 17th. 
Dr. Williamson, President, in the Chair. 
The following papers were read :— 


“Mineralogical Notices :”” by Nevil Story-Maskelyne and Walter 
Flight. 
“Note on the Oxides of Nitrogen :” by E. T. Chapman. 


December Ist. 
Dr. Williamson, President, in the Chair. 


R. Barklie, 15, Hopeton Street, Belfast; Dr. Ogg, Madras; H. 
E. Armstrong, 8, Belmont Hill, Lee; W. L. Carpenter, Clifton, 
VOL. XXIV. 2T 
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Bristol; T. Farries, 16, Coleman Street; J. Dewer, Edinburgh ; 
R. Mallet, Westminster Chambers, Victoria Street; and J. M. 
Crafts, Cornell University, Ithaca, N.Y.; were elected Fellows. 

The following paper was read :— 

**On some Derivatives of Anthracene :” by W. H. Perkin. 


December 15th. 
Dr. Frankland, Vice-President, in the Chair. 


R. Koma, University College; J. F. Stark, Glasgow; and G. T. 
Atkinson, Clifton College; were elected Fellows. 
The following papers were read :— 


“On some New Derivatives of Coumarin :” by W. H. Perkin. 
“On the Formula of Glyoxylic Acid :” by H. Debus. 


January 19th, 1871. 
Professor Odling, Vice-President, in the @hair. 


KE. Potts, High Street, Sunderland; R. J. Moss, 2, Fortfield 
Terrace, Dublin; J. Moss, 17, Bloomsbury Square; H. T. Brown, 
Burton-on-Trent; and R. Banister, Somerset House; were elected 
Fellows. 


The following papers were read :— 


“On the Action of Sulphuric Acid on the Natural Alkaloids :” by 


H. E. Armstrong. 
“On the Origin of Nitrates in Potable Waters :”’ by C. Ekin. 


February 2nd. 
Dr. Williamson, President, in the Chair. 


J. R. Tustin, 9, Paragon, Blackheath; W. Gowland, 4, Olive 
Terrace, Stretford, Manchester; R. J. Friswell, 74, Great Russell 
Street, Bloomsbury; B. J. Grosjean, 97, Huston Road; and R. F., 
Humiston, University Heights, Cleveland, Ohio; were elected 
Fellows. 


The following paper was read :— 


“On the Development of Fungi in Potable Waters: by Dr. Frank- 
land. 


AN AD Rallia ek 


55 abs 


PROCEEDINGS OF THE CHEMICAL SOCIETY. 607 


February 16th. 
Dr. Williamson, President, in the Chair. 


W. D. Herman, St. Ann’s, St. Helen’s, Lancashire; W. W. 
Houlder, Southall, Middlesex ; G. Lockyer, jun., 15, Grove Boltons, 
Brompton; J. E. Mayer, Cambridge Terrace, Junction Road, Kentish 
Town; R. Meldola, 21, John Street, Bedford Row; M. M. P. Muir, 
12, Wocdlands Terrace, Glasgow; W. J. Reynolds, 24, Mare Street, 
Hackney; W. Smith, Glasgow; T. E. Thorpe, Glasgow; and W. 
J. Lockyer, Pembroke Villa, Elgin Park, Bristol; were elected 
Fellows. 


The following papers were read :— 


“On the Effects of Pressure on the Absorption of Gases by Char- 
coal :” by John Hunter. 

“On the Solubility of the Phosphates from Bone-ash in Water 
containing Carbonic Acid :” by Robert Warington. 


March 2nd. 
Dr. Williamson, President, in the Chair. 


. J.J. Nicholson, Sunderland; A. H. Mason, 317, Upper Parliament 
Street, Liverpool; W. H. Hudleston, 23, Cheyne Walk, Chelsea; 
and G. D. Harding, Askam-in-Furness, Lancashire; were elected 
Fellows. 


The following papers were read :— 


“ On the Distillation and Boiling Point of Glycerin:’’ by T. Bolas. 
“Qn the Action of Heat on Silver Nitrite :’’ by E. Divers. 


March 16th. 
Dr. Williamson, President, in the Chair. 
C. H. Piesse, 1, Merton Place, Chiswick, was elected a Fellow. 


The following paper was read :— 


“On the Examination of Glucose-containing Sugars:” by C. H. 
Gill. 


608 PROCEEDINGS OF THE CHEMICAL SOCIETY. 


March 30th. 
Dr. Williamson, President, in the Chair. 


Anniversary Meeting. (See page 609.) 


April 6th. 
Dr. Frankland, President, in the Chair. 


C. E. Groves, 17, Rodney Street, Pentonville; L. T. Mac Ewen, 
Lombard House, 56, Lombard Street, E.C.; E. W. T. Jones, Penn- 
fields, Wolverhampton; F. Coles, 248, King’s Road, S.W.; and 
J. &. Shorter, Lawn House, Holloway; were elected Fellows. 


The following papers were read : 

“On Burnt Iron and Steel: by W. Matthieu Williams. 

“On the Formation of Sulpho-acids :’’ by H. E. Armstrong. 

“On a Water from the Coal Measures at Westville, Nova Scotia :” 
by Prof. How. 


April 20th. 
Prof. Odling, Vice-President, in the Chair. 


C. C. Grundy, Bankfield, near Bury, Lancashire; 8. B. Lee, 
Sidney Sussex College, Cambridge; G. Sutcliffe, 34, Hast View, 
Preston; and W. Ward, Sheffield Moor, Sheffield; were elected 


Fellows. 
The following paper was read :— 
“On some saline Compounds of Cane Sugar:” by C. H. Gill. 


May 4th. 
Dr. Warren Delarue, Vice-President, in the Chair. 


W. H. Darling, 126, Oxford Street, Manchester; C. 8. Cross, 4, 
Hamilton Terrace, Highbury ; J. Schweitzer, King’s Road, Brighton; 
W. A. Smith, Rascliffe Crescent, Huddersfield; R. S. Best, Moor 
House, Goole; and G. H. Ogston, Mincing Lane; were elected 


Fellows. 


A lecture was delivered, ‘On the Productive Powers of Soils in 
relation to the Loss of Plant-food by Drainage:” by Dr. Voelcker. 
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May 18th. 
Dr. Frankland, President, in the Chair. 


T. Greenish, 20, New Street, Dorset Square; and J. E. Mayall, 
Hove Place House, Brighton; were elected Fellows. 


The following papers were read :— 

“ On a New Double Salt of Thallium :” by R. J. Friswell. 

“On the Action of Nitric Acid on Dichlorophenolsulphuric Acid :” 
by H. E. Armstrong. 


June lst. 


Dr. Frankland, President, in the Chair. 


H. Durham, 24, Gordon Road, Stoke Newington; E. Neison, 
37, Fellows Road, Eton Park, N.W.; Huskisson Adrian, 52, Cum- 
ming Street, N.; and George Martineau, Walton-on-Thames; were 
elected Fellows. 


A lecture was delivered “On Ozone,” by Dr. Debus. 


June 15th. 
Dr. Frankland, President, in the Chair. 


M. J. Salter, 26, Horton Road, Dalston; C. Willmore, Queen- 
wooc College; J. Bottomley, 4, Iswell Terrace, Lower Broughton, 
near Manchester; H. R. Procter, Clementhorpe, North Shields; 
and B. Finkelstein, Chemist at St. Rollox, Glasgow; were elected 
Fellows. 

A lecture was delivered “On an Experimental Inquiry as to the 
Action of Electricity upon Oxygen:” by Sir B. C. Brodie. 


Anniversary Meeting, March 30th, 1871. 
Dr. Williamson, President, in the Chair. 


The following Report was read by the President:— 
GENTLEMEN, 

I feel much pleasure in congratulating you on the rapidly increasing 
prosperity of our Society and the enlargement which has taken place in 
its sphere of usefulness. For on the one hand the number of our 
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Fellows continues to show a most satisfactory increase, and on the 
other hand your Council has made arrangements for carrying out 
the system of Monthly Reports which has been from time to time in 
contemplation. It was hoped that the Chemical Society of Paris 
might from the first co-operate with us in the preparation of these 
monthly reports, but circumstances beyond their control have pre- 
vented the sister Society from joining us in the beginning of this year. 
Deeming it undesirable to delay the commencement of the reports, 
your Council still look forward to the future co-operation of the Paris 

Society in their preparation. 

- You are aware that the present available income of the Society was 
not considered to be sufficient to defray the additional expense of 
writing and printing these reports, and I have the pleasure of in- 
forming you that contributions to the extent of £1,175 have been 
promised by members of your body, towards supplying the deficit 
during the first five years of the appearance of the reports. The 
British Association has, moreover, granted us the sum of £100 for this 
year in aid of the undertaking. We hope that in five years the funds 
of the Society may have sufficiently increased to enable us to pay the 
whole expense of the reports, and that their publication will be valued: 
by the members of our Society, and will promote the advancement of 
our science wherever the English language is read. 

The next number of our Journal, which I hope to see in a few days, 
will be the first to contain the Monthly Reports, in addition to the 
original papers contributed to the Society. 


At the last Anniversary Meeting we numbered 551 ordinary members 
and 36 foreign members. Of the former, six have withdrawn from 
the Society, and we have lost five by death. On the other hand, 42 new 
members have been elected into the Society, so that we now number 
582 ordinary members. 

The deceased members are, viz. :—Mr. George Jolley, Dr. W. A. 
Miller, Dr. Aug, Matthiessen, Dr. J. S. Muspratt, and Mr. W. 
W. Rouch: and it is also my painful duty to record the death of two 
of our foreign members, viz.:— Professor Gustav Magnus, and 


Professor Weltzien. 


Heinrich Gustav Magnus was born at Berlin on the 2nd of May, 
1802. From an early age he exhibited peculiar aptitude for the 
pursuit of the exact sciences. He studied at the University of Berlin, 
and took his Doctor’s degree in 1827. His first researches were made 
in Mitscherlich’s laboratory; he worked with Berzelius, at Stock- 
holm in 1828, and afterwards, went to Paris, where he frequented the 
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laboratory of Gay-Lussac, and prepared himself for the important 
researches which he made some years later on gases. On returning to 
Berlin in 1831, he began his career as teacher in the capacity of 
Privat-Docent; in 1834 he was elected Extraordinary Professor, and 
in 1845, Ordinary Professor of Physics and Technology in the Uni- 
versity. 

In 1825 he published in Poggendorff’s Annalen, a very interest- 
ing memoir on the property possessed by iron, cobalt, and nickel 
reduced from their oxides by ignition in hydrogen, of taking fire spon- 
taneously in the air at ordinary temperatures. In 1828 he discovered 
the ammoniacal platinum salt, commonly known as the “Green Salt of 
Magnus,” which has served as the point of departure for a whole series 
of compounds containing platinum and the elements of ammonia. In 
a research made conjointly with Ammermiiller, he discovered Periodic 
acid. He also discovered Ethionic and Isethionic acids; analysed a 
large number of minerals; and discovered the singular property 
possessed by certain crystallised silicates, such as garnets, of under- 
going a considerable decrease of density by fusion. 

His most important researches, however, related to Molecular Physics 
and to Heat. His earliest physical memoir entitled ‘‘ Researches on 
Capillarity,” is rather a study of the diffusion of gases and their 
passage through cracked tubes. He subsequently published some 
interesting observations on evaporation in capillary tubes, and on the 
boiling of mixed liquids. On this latter point he showed, as indicated 
by theory, that ebullition takes place at the temperature at which 
the sum of the tensions of the mixed vapours is equal to the atmos- 
pheric pressure, and therefore at a temperature a little below the boiling 
point of the most volatile liquid. He observed also that this condition 
is not completely realised when the more volatile of the two liquids 
is situated below the other, the mixture in this case becoming 
over-heated, and entering suddenly into ebullition with a violent 
explosion. 

About the same time, that is to say in the earlier years of his pro- 
fessional career, Magnus published his interesting researches on the 
Gases of the Blood. The theory of respiration most generally received 
up to that time was that of Lavoisier, according to which the com- 
bustion of the blood was supposed to take place completely at the 
moment when it comes into contact with the air of the lungs. 
Magnus however found, both in arterial and in venous blood, con- 
siderable quantities of oxygen, nitrogen, and carbonic acid, the oxygen 
amounting to between 4 and } Of the carbonic acid in arterial, and 
between 1 and + in venous blood. He thence concluded that the com- 
bination of oxygen with the carbon of the blood does not take place 
immediately in the lungs, but that the oxygen is absorbed by the 


612 PROCEEDINGS OF THE CHEMICAL SOCIETY. 


arterial blood, and transported to the capillaries, where it is employed 
in the combustion of the various substances eliminated by the organism ; 
and that the carbonic acid resulting from this combination, is likewise 
ubsorbed, carried forward by the venous blood, and expelled on its 
arrival in the lungs. This is the theory now generally adopted. 

The researches in which Magnus displayed the highest degree 
of his experimental talent are those which relate to the Expan- 
sion of Gases. The experiments of Gay-Lussac, corroborated by 
those of Dulong and Petit, had led to the conclusion that all gases 
have the same coefficient of expansion, and that between 0° and 100°, 
the volume of every gas expands by 0°375 of its volume at 0°. This 
law was universally received, as one of the best established results of 
experiment, till Rudberg, forty years after the publication of Gay- 
Lussac’s research, took up the investigation and found for the expansion 
coefficient of air, the number 0°3646. To reconcile this difference on 
80 important a point, further experiments were undertaken about the 
same time by Magnus and by Regnault, the results of the former 
being communicated to the Berlin Academy of Sciences, on the 25th of 
November, 1841, and those of the latter to the Academy of Sciences 
at Paris, on the 13th of December of the same year. Magnus, having 
first repeated the experiments of Gay-Lussac, which consisted in 
observing the expansion under constant pressure of a quantity of air 
enclosed in a flask by a small column of mercury, which moved back- 
wards and forwards in the capillary neck according to the change of 
volume of the air, soon found that this method is affected by several 
causes of error. Nevertheless, he obtained, as the mean result of his 
experiments, the number 0°369 instead of 0°375, the difference being 
probably due to more complete dessication of the air in Magnus’s 
experiments. He then resorted to the method of Rudberg. His 
apparatus consisted of a tubulated glass vessel communicating with a 
manometric apparatus, and enclosed within a triple envelope of iron 
plate, in the interior of which any desired temperature could be 
maintained. By increasing the pressure, the volume of the gas at 
100° could be brought back to that which it occupied at 0°. The co- 
efficient of expansion was then deduced from the observed difference of 
pressure by a very simple equation founded on Mariotte’s law. The 
value thus obtained for the expansion-coefficient of air was 0°366508, 
being a little higher than that given by Rudberg. By experimenting 
in the same manner on different gases, Magnus obtained for hydrogen 
an expansion-coefficient somewhat less, and for carbonic anhydride 
and sulphurous anhydride coefficients somewhat greater, than that of 
air, viz. :— 

Hydrogen. Carbonic anhydride. Sulphurous anhydride. 
0°365659 0°369087 0°385618 
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Regnault made four series of experiments, the first two in which both 
the volume and the pressure were made to vary, giving for air the two 
nearly equal values, 0°36623 and 0°36633 ; while the third and fourth 
gave for the expansion-coefficient of air, at constant volume and 
variable pressure, the values 0'36679 to 0°36650. By operating on 
different gases, Regnault obtained numbers nearly identical with those 
of Magnus. The result of the experiments of these two philosophers 
was, therefore, to replace the coefficient 0°375 by 0°366 for air, and to 
show that different gases have unequal rates of expansion. 

The difference between the values found by Gay-Lussac on the one 
hand, and by Rudberg, Magnus, and Regnault, on the other, arose 
mainly from the fact, that in the earlier experiments, a layer of 
muisture had remained on the inner surface of the vessel which con- 
tained the gas, and, being converted into vapour as the temperature 
was raised, had increased the apparent expansion. Now an effect of 
the same kind might be produced by the condensation of the gas itself, 
which was the subject of experiment. To ascertain whether this was 
the case, Magnus made two determinations of the expansion-coefficient 
the same gas, namely sulphurous anhydride, the surface of the glass 
relatively to that of the air being enormously increased in one case by 
the introduction of a number of fragments of glass rod. Under 
these circumstances, the coefficient of expansion of the gas was found to 
be considerably greater, and it was thus shown that gases condense at 
low temperatures on the surface of solid bodies. 

In 1860 and 1861, Magnus published an important memoir on the 
Transmission of Heat through Gases by Conduction and Radiation. By 
placing a thermometer in a glass vessel heated from above and filled suc- 
cessively with different gases and vapours, he found that the thermo- 
meter became heated to different degrees in different gases, and less in 
any of them, with one exception, than ina vacuum. Hence he concluded 
that gases do not transmit heat, or only to a very slight extent by conduc- 
tion, and that they absorb a considerable quantity of that which passes 
into them by radiation. Hydrogen, however, exhibits an exception to this 
law, at least so far as regards the first part, the thermometer becoming 
more strongly heated in this gas than in a vacuum, and to a higher 
degree in proportion as the gas is more condensed, although the pro- 
portion of radiant heat absorbed by hydrogen is the same as that 
absorbed by air, nitrogen, or oxygen: hence it appears that hydrogen 
conducts heat like a solid body. This conductivity of hydrogen is 
exhibited when it is enclosed in a substance of low conducting power, 
such as cotton-wool, as well as when currents are free to form 
within it. 

The experiments of Magnus on the Diathermaneity of Gases were 
made with an apparatus consisting mainly of a large glass vessel, 
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heated from above, and containing the gas, together with a thermo- 
electric pile to measure the amount of radiation. He found that all 
gases absorb radiant heat, and in greater proportion as they are more 
condensed. The least absorbent are air, nitrogen, and oxygen, then, 
but with very little difference, hydrogen. Amongst colourless gases, 
the most absorbent are ammonia and ethylene. The differences be- 
tween the absorbent powers of the several gases for radiant heat vary 
with the source of heat employed, the most striking differences being 
obtained with a source of non-luminous heat having a temperature of 
100°. Lastly, according to Magnus, vapour of water, so long as it is 
in the state of transparent gas, exerts no appreciable absorption on 
radiant heat. On this point his results are in direct contradiction to 
those of Tyndall, from whose experiments it appears that the vapour 
of water contained in the air absorbs 40, 50, and even 60 times as 
much radiant heat as the air itself. The opposition in the results 
obtained by those two philosophers has given rise to considerable dis- 
cussion, but it has not yet been satisfactorily explained. 

Magnus made a number of other very interesting experiments on 
Radiant Heat. He studied especially the variation in the emissive 
power of a body according to the degree of polish of its surface, and 
showed that the increase of this emissive power, produced by roughen- 
ing the surface, depends, not on a diminution of density in its super- 
ficial stratum, but on the discontinuity of this stratum. He found, 
moreover, that the increase of emissive power in roughened platinum 
does not extend to all the rays of heat, but only to those situated in or 
near the red. 

A short time before his death, he published a memoir on the Absorp- 
tion and Reflection of Heat by bodies at low temperatures, in which he 
showed that different bodies at temperatures near 100° emit, absorb, 
and reflect very different calorific rays, according to their nature; so 
that, if our eyes were so constructed as to enable us to see these rays, 
the bodies emitting them would, by the action of these rays alone, appear 
of different colours, just as they do under the influence of the ordinary 
luminous rays. According to the experiments of Magnus, rock-salt 
in particular is not athermochroic, that is to say, diathermanous for 
all kinds of heat indifferently, but, on the contrary, monothermic, 
emitting and absorbing only a very limited number of simple rays, 
just as incandescent sodium emits only a small number of yellow rays, 
to the exclusion of all other kinds of light. 

Magnus made some interesting experiments relating to Thermo-elec- 
tricity. Becquerel had shown that in a homogeneous circuit, heated 
at one of its points, electricity is developed by the mere existence of a 
difference in the quantities of heat propagated on either side of this 
point. Magnus showed that, in the experiment of the knotted wire, 
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the production of electricity is not to be attributed to the unequal 
transmission of heat along the two portions of the wire, but to an 
alteration in its molecular state. After having demonstrated, as 
Matteucci had previously done, that no electricity is developed by 
the contact of two masses of mercury at different temperatures, he 
showed that a sudden change of diameter, either in a column of mer- 
cury or in a perfectly homogeneous wire, produces absolutely no 
current, but that a development of electricity is always obtained on 
heating the point of contact of two heterogeneous portions of one and 
the same wire, one part, for example, being hardened and the other 
tempered. 

Magnus likewise published in the memoirs and monthly reports of 
the Berlin Academy, and in Poggendorff’s Annals, a large number 
of memoirs relating to various other departments of science; for 
example, on the Movements of Liquids; the Deviation of Projectiles 
having a rotatory movement; the Tensions of Mixed Vapours; Elec- 
trolysis; the Action of the Keepers of Magnets; and the Diffraction of 
Light in a Vacuum. 

He also contributed greatly to the advancement of science by his 
labours as a teacher. The lectures which he gave, without interrup- 
tion for forty years, at the University of Berlin, always commanded 
numerous and attentive audiences, which he captivated .by the clear- 
ness and elegance of his language, no less than by the solidity of his 
instruction. A large number of young physicists have been trained 
in his physical laboratory to the application of sound scientific 
methods. 

Magnus retained to the close of his life his untiring activity and 
zeal for the pursuit of science. Towards the end of the year 1869, he 
experienced the first symptoms of the malady which proved fatal a 
few months later; but he continued to work, though often suffering 
severely, till his strength absolutely failed him. He died on the 
4th of April, 1870. His death was universally regretted, and his 
name will ever occupy one of the most distinguished places in the 
records of science. 


Augustus Matthiessen, born January 2, 1831, was the son of a 
London Merchant. While a child of two or three years old, he had 
a paralytic seizure, from which he never entirely recovered. As a 
boy, his fondness for chemical experiment was strongly marked, and 
his wish, immediately on leaving school, was to devote himself to the 
study of chemistry; this, however, he was unable to do. While very 
young, he lost both his parents, and his guardians did not consider 
themselves justified in sanctioning his devoting himself to physical 
science, or to his becoming a merchant, believing that the paralytic 
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affection from which he suffered totally incapacitated him for both 
pursuits; and believing that the only occupation open to him was 
farming, they sent him, on leaving school, to serve an apprenticeship to 
a large farmer in Dorsetshire. Although he was thus frustrated in 
his desire at once to devote himself to the study of chemistry, his de- 
termination was in no wise altered. During the three years which he 
passed at the farm, he devoted much of the time and money at his 
disposal to chemical experiments, and immediately on coming of age 
he quitted the farm and went to Giessen, as being the school where he 
could best carry out his desire of studying chemistry. Under the 
direction of Professor Will and Professor Buff, he obtained a thorough 
knowledge of the elements of chemistry and physics, and during his 
stay in Giessen he took his degree of Doctor of Philosophy. From 
Giessen he went to Heidelberg, and under Bunsen’s direction at once 
began the preparation of the metals of the Alkalies and Alkaline Earths 
and the study of their physical properties. Matthiessen’s first paper 
was published in our Journal for 1855, and is entitled “‘ On the Reduc- 
tion of the Metals of the Alkaline earths.” He was the first to obtain 
the metals strontium and calcium, decomposing the chlorides by an 
electric current, and he further clearly showed that both potassium 
and sodium are incapable of effecting this decomposition. In the 
laboratory of Professor Kirchoff, he carried on experiments on the 
physical properties of the metals, and in 1857 published an account of 
his experiments on the electrical conductivity of sodium, magnesium, 
calcium, potassium, lithium, and strontium. In the following year he 
extended this series of researches, estimating the electrical conductivity 
of many other metals, metalloids, and some alloys. 

In 1857 Matthiessen returned to England, and for a short time 
worked at the College of Chemistry then under the direction of 
Dr. Hoffmann; while there he published a short account of the 
action of Nitrous acid on Aniline. He afterwards had a laboratory 
at his residence in Torrington Place, and worked there most assidu- 
ously for about four years. During this time he published several 
papers on the specific gravity of different metals and alloys, and also on 
the electrical conductivity of some alloys and metals, especially gold 
and copper. In conjunction with Professor G. C. Foster, he 
published his first paper on the Organic Alkaloids, establishing the 
composition of Narcotine, and gaining considerable insight into its 
rational constitution. 

In 1861 he was elected a Fellow of the Royal Society, and in 
the following year became lecturer on chemistry at St. Mary’s 
Hospital Medical School, a post which he held for six years. He was 
afterwards chosen lecturer on chemistry, at first in conjunction 
with Dr. Odling, at St. Bartholomew’s Hospital; afterwards, on 
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Dr. Odling removing to the Royal Institution, Matthiessen became . 
the sole lecturer on chemistry. While holding these chairs of 
chemistry, his interest in the science never flagged and his indomitable 
love of work enabled him to accomplish much. His more lately 
d published papers relate entirely to the organic bases, narcotine, 
morphine, codeine; they all yielded to him most interesting and im- 
' portant results, and he seemed to be on the eve of still more important 
discoveries. At St. Bartholomew’s a new laboratory had been built 
under his supervision, and he looked forward with pleasure to the 
increased facilities it would give him for carrying on his scientific 
researches; but this was not to be; the laboratory had been completed 
but a few days before his death. Interested in his work to the last, 
planning new researches, completing old ones, unfailing in his official 
duties towards his large class of students, and carrying on a large con- 
sulting practice, he managed the whole with precision and regularity 
to the last. Under the strain, which without relaxation, had been put 
upon his brain for years, it apparently gave way, and on the 6th 
October last, he died by his own hand. 

A man of singular acuteness and wonderful intensity of purpose, 
what he undertook to do he accomplished and did it well. The personal 
defects he had to contend against were what few could have overcome, 
but he was able with complete success to lecture to large audiences, 
and as a scientific chemist he had reached the foremost rank. In 
1869 the Royal Society awarded to him a Royal Medal, and in 1870 
he was chosen one of the Examiners of Chemistry at the University of 
London. 


William Allen Miller was born at Ipswich, in Suffolk, on the 
17th December, 1817. His early education was conducted by his 
mother, a lady of remarkable sagacity, good sense, and religious 
feeling. Those who had the privilege of her friendship, could trace in 
her son many points of mind and manner in which he closely resembled 
her. Miller spent one year at Merchant Taylor’s School, London, and 
two years at a school at Ackworth, in Yorkshire, belonging to the 
Society of Friends. Lectures on elementary chemistry were given at 
this school, and hence he seems to have imbibed his taste for a science 
which was to form the business of his life. He also took great pleasure 
in studying the stars, through a telescope which one of the masters 
used to exhibit to the pupils. The influence of these early studies may 
be traced throughout his life, in his devotion to chemistry, and in his 
application of his knowledge to the chemistry of the stars. His 
mental training at Ackworth was valuable, and his manner became 
still more marked by that quiet simplicity which was a characteristic of 
his mother, as it is also of the members of the Society of Friends. 


618 PROCEEDINGS OF THE CHEMICAL SOCIETY. 


At the age of fifteen he was apprenticed to his uncle, who was 
surgeon to the General Hospital at Birmingham. Five years later he 
became a student in the medical department of King’s College, London. 
Here his chemical knowledge atiracted the notice of Professor Daniel], 
who availed himself of his assistance in the laboratory, during the 
illness of the appointed assistant. This was the turning point in 
Miller’s career, and gave a decided bias to his studies. In 1839 he 
gained the Warneford prize for the encouragement of theological 
studies among medical students. In 1840 he visited Germany, and 
passed some time in Liebig’s laboratory at Giessen. In the same year, 
he was appointed to the post of demonstrator in the laboratory of 
King’s College. In 1841 he became assistant lecturer to Professor 
Daniell, and also took his degree of M.D., in the University of London. 
He likewise aided in various scientific inquiries, and conducted the 
experiments on the electrolysis of saline compounds which Daniell was 
then carrying on. Their joint names appear in a paper on this subject 
published in the Philosophical Transactions for 1844. 

In 1845 Miller was elected a Fellow of the Royal Society, and in the 
same year he was appointed to the Chair of Chemistry in King’s 
College, which had become vacant by the sudden death of Professor 
Daniell. In the same year he laid before the British Association an 
account of some experiments on the action of certain gases on the 
solar spectrum. This paper appeared in the Philosophical Magazine 
(8rd series, xxvii, 81). 

For some years after his appointment, Miller continued to use the 
work of his predecessor as a text-book for the chemical classes at 
King’s College, supplemented by Fownes’s Manual. His own work 
on chemistry was undertaken after considerable hesitation, lest he 
should injure the reputation of his master. ** You are not aware,” 
he said to the writer of this notice, “how much of Daniell I have 
in my notes.” Jor some time his idea was to revise Daniell’s 
“Introduction to the Study of Chemical Philosophy,” and make such 
additions as the progress of science required, and to maintain it in 
its old position as the text-book of the chemical classes. But 
on looking over the work with this view, he found that so many addi- 
tions and alterations would be required as greatly to supersede the 
author’s peculiar touches. He therefore decided on producing a new 
work, and to leave “untouched that of his late master, as the true 
exponent of his views upon some of those branches of science which 
his researches had contributed to advance and adorn.” 

_ These words are from the preface to the first edition of Miller’s 
‘** Chemical Physics,” dated March, 1855. This volume, as well as the 
‘two subsequent ones, on “Inorganic” and “Organic Chemistry,” 
which appeared, the one in 1856, and the other in 1857, were written 
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from Miller’s lecture notes, so that when the books were introduced, 
the students of King’s College, far from having to conform to any 
new method, seemed to recognise in the new text-books the very 
§ lectures they had heard. 
s, The three volumes of Miller’s “ Elements of Chemistry” passed 
through several editions in the course of afew years. Being successful, 
they were reprinted, as a matter of course, in the United States of 
America; but we are informed that, for the later editions, some 
arrangement was made with an American publisher, whereby the 
author and his publisher derived some benefit from the sale of the 
work in the United States. In these later editions, Miller adopted 
the new method. His conservative principles led him to resist this 
change as long as it was possible to do so; but having been, during so 
many years, accustomed to the old notation, he never took kindly to 
the new. Indeed, it was part of Miller’s character to grasp a new 
idea with a certain amount of mental slowness ; but when once fairly 
appreciated, it was held tenaciously, and not given up without a severe 
struggle. 
Miller was an excellent chemist, thorough in his work, and thorough 
in laboratory practice and teaching. His views, without being remark- 
: able for originality, always fairly represented the science of the day, 


and were expressed with great clearness in simple language. 

Miller took a great interest in the progress of Spectrum Analysis, 
; and in 1861 lectured on that subject at one of the evening meetings of 
the British Association, for the advancement of science, at Manchester. 
: It was expected that this lecture would consist, for the most part, of 
an account of Kirchoff’s researches ; but to the surprise of many, a 
large diagram was exhibited, arranged something like a genealogical 
tree, containing the names of the various discoverers, and the points 
discovered up to the date of Kirchoff’s researches. The lecture was 
illustrated by a number of experiments, at that time as remarkable for 
their novelty as for their brilliancy. 

At this meeting he presided over the Chemical Section, and read 
a short paper on “ Photographic Spectra of the Electric Light.”” The 
full account of his researches on this subject, based upon a very large 
number of experiments, was laid before the Royal Society, and is pub- 
lished in the Transactions for 1862, p. 861. These researches seem 
hardly to have received the attention they deserve. 

On the 15th January, 1862, Miller repeated his lecture on Spec- 
trum Analysis before the Pharmaceutical Society of London. This 
lecture was attended by his friend and neighbour, Mr. Huggins; 
and, while returning home together, Mr. Huggins proposed that 
Miller should join him in some experiments on the spectra of the 
heavenly bodies. The results of this joint inquiry were given to the 
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Royal Society, and were rewarded by gold medals from the Astro- 
nomical Society. Miller also gave a course of four lectures “‘ On the 
Spectra of the Heavenly Bodies,” at the Royal Institution in Albe- 
marle Street, in 1867. He likewise delivered a lecture on the same 
subject to the working men of Exeter, at the meeting of the British 
Association in that city in 1869. 

During many years, Dr. Miller was one of the Assayers of the 
Mint and of the Bank of England. He also paid great attention to 
the subject of Water analysis. It will be remembered by many present 
that in 1865 he gave us a lecture ‘“‘ On some points in the Analysis of 
Potable Waters.” His latest work was the preparation of a thermo- 
meter adapted to deep sea soundings. 

We all remember the tone of melancholy that was given to the last 
meeting of the British Association by the sudden illness of our friend, 
which soon terminated in his death. Although removed at the early 
age of 53, he had passed a life which, measured by its results, cannot 
be called a short one. If we were asked to name, in one word, the 
most marked feature in Miller’s character, we should say it was 
sagacity. Well acquainted with the scientific tendencies of the day, 
cautious in forming as well as expressing opinions, just in his dealings 
with others, his advice and assistance were sought by persons in 
various stations, from a Cabinet Minister down to a humble inventor 
and patentee. His services were of great value to the Royal Society. 
He frequently served on the Council, and on various Committees 
appointed by the Society in its own interests and those of science, if 
the two can be separated. He became Treasurer of the Royal Society 
in 1861, and, as such, Vice-President. He was one of the original 
founders of the Chemical Society, was twice President, and frequently 
served on the Council Board. He has on several occasions contributed 
to our Journal, but he was not often heard in debate. Indeed, he had 
a dislike to impromptu utterances, from a feeling that, in the heat of 
debate, rash things are often said, and the cause of truth and fair 
dealing endangered. The caution of his character is here again con- 
spicuous, together with his love of truth. These were based on a deep 
religious belief, which formed the mainspring of his whole life. 

Professor Miller received the degree of LL.D. at the Univers‘ty of 
Edinburgh ; that of D.C.L. at the University of Oxford in June, 1868; 
and of LL.D. at the University of Cambridge in May, 1869, after 
giving the Reade lecture. He was buried on the 5th October last, in 
Norwood Cemetery, by the side of his wife, whom he survived one 


year. 


Dr. James Sheridan Muspratt was born at Dublin on the 8th 
of March, 1821, and was the son of the well-known founder of extensive 
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chemical works established near Liverpool. He was a pupil of the late 
Professor Graham, first at Anderson’s University, Glasgow, and after- 
wards in London; he also studied under Liebig at Giessen, where he 
took his degree of Doctor of Philosophy. He was the founder of a 
College of Chemistry at Liverpool, and was well known in the scientific 
world by a variety of publications relating to Chemistry. Among the 
works which he edited, that styled ‘ Chemistry, Theoretical, Prac- 
tical, and Analytical, as applied to Arts and Manufactures,” is most 
widely known. A German translation of this work, with numerous 
additions, has been edited by Dr. Stohmann. Dr. Muspratt died 
on the 3rd of April, 1871. 
The following is a list of his published papers :— 


1847. “On the Composition of the Sulphites ;” Phil. Mag. [3], xxx, 
414; Chem. Soc. Memoirs, iii, 292. 

1848. “ On the Action of Nitric Acid on the Sulphocyanides and 
Bisulphides of Ethyl and Methyl ;’’ Chem. Soc. Qu. J., i, 45. 

1849. ‘On the Selenites ;’ Chem. Soc. Qu. J., ii, 52. 

1849. “On Carbonate of Alumina ;” Chem. Soc. Qu. J., ii, 216. 

1849. ‘‘ On the Behaviour of Baryta and Strontia before the Blowpipe;” 
Ann. Ch. Pharm., lxxii, 118. 

1850. “On the Identity of Bisulphethylic with Hyposulphethylic 
Acid, and of Bisulphimethylic with Hyposulphomethylic 
Acid ;’ Chem. Soc. Qu. J., iii, 18. 

1850. “On Caryophyllin ;” Pharm. J. Trans., x, 343. 

1850. “ Analysis of a Spring at Orrell, near Wigan;” Pharm. J. 
Trans., x, 59. 

1851. “On the Combination of Arsenious Acid with Albumin, with 
Remarks on Liebig’s Theory ;” Chem. Soe. Qu. J., iv, 178. 

1851. “ Analysis of the principal Mineral Spring at Baden-Baden ;” 
Pharm. J. Trans., xi, 151. 

1860. “On Molybdate of Ammonia as a Test for Sulphur;” Chem. 
News, iii, 204. 

1862—1867. “‘ Analyses of the Water of Ben Rhydding, in Yorkshire ;” 
Chem. News, iii, 242; “Of the Mineral Waters of Scar- 
borough ;” ibid. vi,278. Of Harrogate; ibid. ix, 181; xii, 
26, 37; xv, 244; and of Llandudno, in North Wales; ibid. 
xi, 14. 


Dr. Muspratt was also associated with Dr. Hofmann in several 
researches on Aniline and Toluidine (Ann. Ch. Pharm., liii, 222; 
liv, 1; lvii, 261); and published, in conjunction with Mr. J. Dawson, 


a paper on Carmufellic Acid (Phil. Mag. [4], ii, 293.) 
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Karl Weltzien, the son of a Livonian merchant, was born in 
St. Petersburg, but was removed, at the age of ten, to South Germany, 
on account of his delicate health. The family settled in Karlsruhe, 
and in 1831 young Weltzien entered the University of Heidelberg as 
a student of medicine, taking his degree of Doctor of Medicine in 1835. 
He was however led to this course of study, rather by the love of 
natural science, than by a desire to enter upon the practice of Medi- 
cine, and, accordingly, he devoted himself especially to the study of 
Chemistry, which he afterwards pursued further under Mitscher- 
lich’s direction, in Berlin. On his return to Karlsruhe, he was 
made Extraordinary Professor of Chemistry at the Polytechnic In- 
stitute, and ten years later, on the re-organisation of the Polytechnic 
Institute, he was appointed Professor of Chemistry and President of 
the Chemical School. A new laboratory was at the same time fitted 
up under his direction. Here he worked happily as teacher and inves- 
tigator for sixteen years,—training many able students, who made 
important investigations under his direction; writing seven original 
works on chemical subjects; and performing a large number of original 
researches, which were published in Liebig’s Annalen. He was 
always ready to apply his scientific knowledge and skill to the general 
good, with which view he gave instruction in various technical appli- 
cations of chemistry, and lectured for many years to the Officers of the 
Artillery, on those departments of the science which relate especially 
to their profession. He also gave great attention to the sanitary 
condition of the town, and analysed a large number of spring and well 
waters, with the view of obtaining an improved water-supply. This 
last investigation led him to the discovery of a new method of esti- 
mating nitric acid. 

In 1868 he resigned his Professorship, in consequence of failing 
health; and the remainder of his life was a constant struggle with 
severe suffering, which he bore with great fortitude. He died on the 
14th of November, 1870. 


The following Papers have been read at the Meetings of the Society, 
between March 30th, 1870, and March 30th, 1871 :— 


1. “ Analysis of Deep Sea Water:”” by John Hunter. 

2. “On the Refraction-equivalents of the Aromatic Hydrocarbons 
and their derivatives:” by J. H. Gladstone. 

. “Note on Bromopicrin:” by Thomas Bolas and C. E. Groves. 

. “On an acid Feed-water from the Coal-field at Stellarton, Nova 
Scotia, and the results of its use:”’ by Professor How. 

5. “On Tetrabromide of Carbon:’’ by Thomas Bolas and C. E. 

Groves. 
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. “Chemical Researches on new and rare Cornish Minerals:” by 


A. H. Church. 


“On the Combinations of Carbonic Anhydride with Ammonia and 
Water:” by E. Divers. 


. “On a new Gas-furnace for Chemical Operations at a White 


Heat:” by Charles Griffin. 


9. “On Vapour-densities:” by James T. Brown. 


10. 


11. 
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“On the Precipitation of Solutions of Ammonium Carbonate, 
Sodium Carbonate, and Ammonium Carbamate by Calcium Chlo- 
ride:”” by E. Divers. 

“On the Manipulation of Assays of Gold and Silver:” by Charles 
Tookey. 

‘On some new Bromine-derivatives of Coumarin:” by W. H. 
Perkin. 


. “On Organic Matter in Water:” by Charles Heisch. 
. “On the Methods for the determination of Carbon in Steel:” by 


W. D. Herman. 


- “On Fungi and Fermentation:”” by James Bell. 
. “On Acetic and Formic Acid obtained from Human Urine during 


the Chemical Decomposition of Urochrome:” by J. L. Thu- 
dichum. 

‘“‘On the production of the Sulphates of the Alcohol-radicals from 
the Nitrites by the action of Sulphurous Acid:” by E. T. Chap- 
man. 

“On the determination of Sulphur in Cast Steel:” by A. H. 
Elliott. 

“On the Composition of the Hyposulphites:”’ by E. A. Letts. 

“‘ Mineralogical Notices:”” by N. Story-Maskelyne and Walter 
Flight. 


. “Note on the Oxides of Nitrogen:” by E. T. Chapman. 
2. “On some Derivatives of Anthracene :”’ by W. H. Perkin. 
. “On some New Derivatives of Coumarin:” by W. H. Perkin. 


“On the Formula of Glyoxylic Acid:” by H. Debus. 
“On the action of Sulphuric Acid on the Natural Alkaloids:” by 
Henry E. Armstrong. 


26. “On an Alkaloid from Cinchona Bark, hitherto undescribed :’’ by 


David Howard. 


. “On the Origin of Nitrates in Potable Waters:” by Charles 


Ekin. 


. “On the Development of Fungi in Potable Waters:” by E. 


Frankland. 
“On the Effects of Pressure on the Absorption of Gases by Char- 


coal:” by John Hunter. 
202 
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30. “On the Solubility of the Phosphates of Bone-ash in Carbonic 
Water:” by Robert Warington. 

31. “On the Distillation and Boiling Point of Glycerin:” by Thomas 
Bolas. 

32, “On the Examination of Glucose-containing Sugars:” by C. H. 
Gill. 


The following Lectures have also been delivered :— 
“On Vanadium:” by Dr. Roscoe. 
**On the Platinum Ammonias:” by Dr. Odling. 
‘On the Distillation of Wood:” by Mr. Chapman. 


The following Fellows were elected Council and Officers for the 
ensuing year :— 


President—K. Frankland, D.C.L., F.R.S. 

Vice-Presidents who have filled the office of President.—Sir B. C. 
Brodie, Bart., F.R.S.; Warren De La Rue, D.C.L., F.R.S.; A. W. 
Hofmann, D.C.L., F.R.S.; Lyon Playfair, Ph.D., C.B., F.R.S.; 
A. W. Williamson, Ph.D., F.R.S.; Colonel P. Yorke. 

Vice-Presidents—H. Debus, Ph.D., F.R.S.; J. H. Gilbert, Ph.D., 
F.R.S.; H. M. Noad, Ph.D., F.R.S.; W. Odling, M.B., F.R.S.; 
T. Redwood, Ph.D.; J. Stenhouse, LL.D., F.R.S. 

Secretaries—A. Vernon Harcourt, M.A., F.R.S.; W. H. 
Perkin, F.R.S. 

Foreign Secretary —Hugo Miller, Ph.D., F.R.S. 

Treasurer.—F. A. Abel, F.R.S. 

Other members of the Council—E. Atkinson, Rh.D.; H. Bassett; 
C. L. Bloxam; A. Dupré, Ph.D.; F. Field, F.R.S.; M. Holz- 
mann, Ph.D.; H. McLeod; E. J. Mills, D.Sc.; H. E. Roscoe, 
Ph.D., F.R.S.; W. J. Russell, Ph.D.; R. Angus Smith, Ph.D., 
F.R.S.; A. Voelcker, Ph.D., F.R.S. 


Donations to the Library, 1870—71. 


‘Spectrum Analysis:” Second Edition: by H.E. Roscoe: from 
the Author. 

‘Die Spectral Analyse ;’’ von H. E. Roscoe; autorisirte deutsche 
Ausgabe, bearbeitet von C. Schorlemmer: from Dr. Roscoe. 

“A Sketch of a Philosophy.” Part III. “The Chemistry of 
Natural Substances:”’ by J.G. Macvicar: from the Author. 

“Le Préparateur photographe:” par T. L. Phipson: from the 
Author. 
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“ Abridgements of Specifications relating to Aeronautics, 1815— 
1866:” compiled by W. H. Walenn: from the Compiler. 

“¢ The Physical Conditions involved in the Construction of Artillery :” 
by Robert Mallet: from the Author. 

“The Solar Eclipse of August 18th, 1868:” by Warren De la Rue: 
from the Author. 

“On Primary and Technical Education:” by Lyon Playfair: 
from the Author. 

‘“‘Field Experiments on Mangolds:” by A. Véelcker: from the 
Author. 

“‘A Dictionary of Science:” edited by G. F. Rodwell: from the 
Author. 

“Introduction to the Study of Inorganic Chemistry:” by W. A. 
Miller: from Charles Tomlinson, Esq. 

“The Influence of various Manures on different Species of Plants:” 
by M. T. Masters and J. H. Gilbert: from the Authors. 

“Report of the Committee of the British Association on the Treat- 
ment and Utilisation of Sewage:” from the Committee. 

“* On the Rock-salt Deposit of Stassfurt:”” by C. Reinwarth: from 
the Author. 

“Effects of the Drought of 1870 on the Experimental Crops at 
Rothamsted:” by J. B. Lawes and H. J. Gilbert: from the 
Authors. 

“Catalogue of Transactions, Journals, &c., in the Library of the 
Royal Society: ” from the Royal Society. 

* Denkschrift an C. E. H. von Mayer: von C. A. Zettel: from the 
Royal Bavarian Academy of Sciences. 

“ Denkschrift an C. F. von Martius:” von C. Meissner: from the 
Royal Bavarian Academy of Sciences. 


Periodicals :-— 


‘Philosophical Transactions,” 1869, Part II, and 1870, Part I and 
II: from the Royal Society. 

“List of Officers and Fellows of the Royal Society for 1870:” from 
the Royal Society. 

“* Proceedings of the Royal Institution of Great Britain,” Vol. VI., 
Parts II and III: from the Royal Institution. 

“Quarterly Journal of Science,” 1870-71: from the Editor. 

“ Journal of the Photographic Society,” from June, 1870, to May, 
1871: from the Society. 

‘“* Pharmaceutical Journal and Transactions,” Third Series, Vol. I: 
from the Pharmaceutical Society. 


“Journal of the Society of Arts,” 1870-71: from the Society. 
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“Chemical News,” 1870-71: from the Editor. 

“The Chemist and Druggist,” 1870-71: from the Editor. 

“Memoirs of the Royal Astronomical Society,” Vol. XXXVI: 
from the Society. 

“ Monthly Notices of the Royal Astronomical Society,” 1870-71: 
from the Society. 

“General Index to the first Twenty-nine Volumes of the Monthly 
Notices of the Royal Astronomical Society :’”’ from the Society. 

“ Quarterly Journal of the Geological Society,” 1870-71: from the 
Society. 

“Nature,” Part XXXIII: from the Editor. 

**The Chemical Society’s Transactions.”’ 

“The Food Journal,”’ 1870-71: from the Editor. 

“The Milk Journal,’’ Nos. 1—6: from the Editor. 

** Year-book of Pharmacy,” 1870: from the Editor. 

“Journal of the Iron and Steel Institute,” Nos. 1 and 2: from the 
Institute. 

“Transactions of the Clifton College Scientific Society,” Part I: 
from the Society. 

“Transactions of the Royal Society of Edinburgh,” Session 1869-70: 
from the Society. 

“Proceedings of the same,” Session, 1869-70: from the Society. 

“American Journal of Science and Arts,” from July, 1870 to May, 
1871: from the Editors. 

“ Journal of the Franklin Institute,” from June, 1870 to May, 1871: 
from the Institute. 

“ Annual Reports of the Commissioner of Patents (United States),”’ 
1867, Vols. I—IV: from the Commissioner. 

“ Smithsonian Contributions to Knowledge,” Vol. XVI. 

‘¢ Smithsonian Miscellaneous Collections,’ Vols. VII, VIII. 

** Smithsonian Report,” 1868. 

“Annual Report of the Department of Agriculture (United 
States) :’’ from the Smithsonian Institution. 

“Proceedings of the American Philosophical Society,” Vol. XI, 
No. 32: from the Society. 

* Proceedings of the Academy of Natural Sciences at Philadelphia,” 
January to December, 1869: from the Academy. 

“The American Chemist,’’ 1870-71: from the Editor. 

* Archives Néerlandaises,”” Tome V, Livraisons 1, 2, 3: from the 
Editor. 
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PAPERS READ BEFORE THE CHEMICAL SOCIETY. 


XX.—The Preparation and Properties of the Oxide of Triethylphosphine. 
By J. M. Crarrs and R. Sitva. 


Wisurne to study the action of different bodies, particularly chlorine 
and bromine, upon the oxide of triethylphosphine, we have been in- 
duced to examine a method of preparation of this substance, given by 
Carius,* which he proposes to use for obtaining it quickly and in 
small quantities, in preference to the one originally given by Hof- 
mann, which consists in the oxidation of triethylphosphine. A closer 
study of the admirable method of Carius has brought out some 
interesting points not noticed by the author; and this process of pre- 
paration, by one of the neatest reactions in organic chemistry, proves 
so convenient that it seems worthy of attention, particularly as the 
yield of product, which is larger than can be accounted for by the 
theory of Carius, suggests some new views regarding the action of 
phosphorus on the iodide of ethyl. 

Carius prepares the oxide of triethylphosphine by the action of 
iodide of ethyl upon phosphorus in sealed tubes at 160°, and subse- 
quently by the action of alcohol upon the first product. He supposes 
the reactions to be represented by the equations :— 


PEI aa C.H,O = PEt,0 + Etl + C.Hg. 
PI, + 3C,H,O = P(OH), + 3Etl. 


The second part of the reaction consists simply in again heating 
the PEt,I + PI; with alcohol in the tubes at 160°. The gas (C,H,) 
which is given off makes it necessary that the tubes should be strong, 
and that small quantities of material should be used. 

Although the above reaction is the only one that a chemist would 
have considered likely to take place between the iodide of ethyl and 
phosphorus, it does not correspond with the actual results of experi- 
ments, in respect either to the quantity or to the quality of the 
products. 

The product actually obtained is nearly insoluble in water, and is 
not decomposed, except to a slight extent, even on boiling with water, 
while the iodide of tetrethyl-phosphonium is soluble in water, and 
iodide of phosphorus is readily decomposed by that agent. Moreover, 


* Ann. der Chem., cxxxvii, 117. 
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instead of one-half of the phosphorus, we have succeeded in transform- 
ing nearly the whole into the oxide of triethylphosphine. 

We shall give more fully in another place our experiments upon 
the crystalline body, which is the immediate product of the action of 
phosphorus on iodide of ethyl; it is sufficient to state here that it is 
deeply coloured with iodine, and that it owes its insolubility in water, 
and its other properties, to an admixture of iodine, which is set free in 
the first reaction, or rather combines with the bodies PEt;I, and 
PEt,I in such a way that it is acted upon by phosphorus with extreme 
difficulty at a temperature of 180° centigrade. When phosphorus and 
iodide of ethyl are taken in the proportion given by Carius, there is 
always a portion of the phosphorus unacted upon, and it is this portion 
which acts upon the iodine in the second part of the operation so as to 
give iodide of ethyl and a colourless solution of oxide of triethylphos- 
phine. We conceive that the first reaction, instead of stopping at the 
phase represented by the equation 2P + 4EtI = PEtI + Pls, goes 
further, and that the whole of the phosphorus may be converted into 
bodies capable of yielding the oxide of snes inte nme by reactions 
like the following :— 


PI; + 3Etl = PEt,I, + 41; 


Of course it is possible to test by direct experiment the feasibility 
of realizing these and similar reactions; but as we were able to deter- 
mine by our quantitative results the point which chiefly interested us, 
namely, the proportion of phosphorus which could be converted into 
triethylphosphine, we have not made any investigations in that 
direction. 

The most convenient method of preparation of the oxide consists in 
heating 2 atoms of phosphorus with about 5 molecules of iodide of 
ethyl (1 part of P and 13 parts of EtI) in sealed tubes for 24 hours at 
175°—180°. Ifthe reagents are dry, no gas is formed at this tempera- 
ture, and at 190°—200° the quantity of gas is small. Large and com- 
paratively thin tubes may be used, since the pressure is not excessive. 
300 grms. of iodide of ethyl were used in a single tube, 1 inch in 
diameter, 2 feet 4 inches long, and 3, of an inch thick in the glass. 
No tubes were lost by explosions. The phosphorus is at first dissolved 
and transformed entirely into the amorphous modification, which, being 
insoluble in iodide of ethyl, is precipitated as a solid cake at the bottom 
of the tube. The subsequent action is consequently a surface one, 
and where considerable quantities of material are used, it is useless to 
heat the tubes in an upright position. They should be placed hori- 
zontally, in order to expose as large a surface of phosphorus as possible 
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to the action of the iodide of ethyl. When the proportions given above 
or those of Carius, are used, there is always a residue of phosphorus 
which has not been acted upon. This was found to be the case even 
when the heating was continued for 60 hours. When a larger proportion 
of iodide of ethyl is taken, the phosphorus can be entirely dissolved. 

The product in the tubes consists of a layer of iodine-coloured 
crystals, mixed with some liquid, when the iodide of ethyl is in excess, 
and overlying a cake of red amorphous phosphorus. The crystals are 
melted and the liquid is poured into a retort, and in order to transform 
all the iodine into iodide of ethyl, the remaining phosphorus is pulverized 
and added to the substance in the retort. The whole is boiled with 
alcohol of 97 p.c. until no more iodide of ethyl is obtained, and the 
alcoholic solution is colourless. 

The crystals dissolve readily in alcohol; their solution has a deep 
red colour. (The free iodine in the solution can be removed by boiling 
with zine-turnings.) The residual product of the treatment with 
alcohol crystallises as a white solid when the solution is concentrated. 
It appears to consist of the oxide and the hydrate (PEt;OH), combined 
with the acids of phosphorus and a little iodine. This residue is dis- 
tilled in a copper retort with about 4 parts of solid caustic potash. A 
small quantity of a gas not absorbable by bromine (C,Hg), a little 
phosphoretted hydrogen, and triethylphosphine, are given off during the 
distillation. Water distils over, and at last the oxide of triethylphos- 
phine, nearly pure. The oxide can be separated from the water by 
distillation. 

The body PEt;I, probably furnishes the oxide by the action of 
alcohol, and finally of the potassic hydrate, according to the equa- 
tion :— 


PEt;l, + 2KOH = PEt,0 + 2KI + H,O, 
or, if the action of the alcohol is taken into account— 
PEt,[, + 2C,.H,O oe PEt,0 + 2EtI + H,0. 


In either case no gas should be given off. 
The decomposition of the body PEt,I, as is known by Hofmann’s 
investigation, is attended with the formation of hydride of ethyl]: 


PEt,l + KOH = PEt,0 + KI + C,H,. 


Therefore, by measuring the quantity of gas given off from a 
weighed quantity of crystals during an operation, the relative propor- 
tions of PEt,I, and PEt,I can be estimated. The former body was 
found to be produced in far the larger quantity. 

If the distillation in a copper retort is inconvenient, all the oxide 
can be separated as an oily layer, containing also a certain quantity of 
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the hydrate (PEt,OH), by addition of solid caustic potash to the 
residue after treatment with alcohol; and this layer, distilled in glass, 
yields the pure oxide, leaving a small residue, consisting mostly of 
iodide of potassium. 

The following are the results of different preparations :— 

First. 22°7 grms. of P and 200 grms. of EtI, heated 60 hours at 
175°—180°, gave 45°5 grms. of pure PEt,;0. 155 grms. of EtI were 
regained. Iodine, equivalent to 28°8 grms. of EtI, remained combined 
with the potash, and 16:2 grms. of EtI were lost. 5:3 grms. of amor- 
phous P remained unacted upon after the treatment with alcohol, so 
that only 17°4 grms. of P took part in the reaction. According to 
Carius’ equation, this quantity of phosphorus should give 37°6 grms. 
of oxide of triethylphosphine. 

The quantity of P which was dissolved in the alcohol in the form of 
the acids of phosphorus, was determined from a fraction of the solution, 
after heating with pure sodic hydrate, as the pyrophosphate of mag- 


nesium. 
The 17-4 grms. of P, which entered into the reaction, are accounted 


for as follows :— 
grms. 


P dissolved in the alcohol as acids of phosphorus = 3°8 
P obtained in the form of PEt,0 = 10°5 grms. 
P in the form of PEt,O, lost during 


the distillation, &c. .......... = 31 ,, 
—_—-- =z 13°6 


17°4 
More than four-fifths of the phosphorus was converted into the oxide 
of triethylphosphine. 

It is to be observed, that a considerable part of the 3°8 grms. merely 
dissolved during the treatment with alcohol, to combine with the free 
iodine, and that it did not take part in the first reaction in the tube. 
When this part is deducted, the yield of oxide of triethylphosphine 
appears still more favourable. 

2nd preparation : 

85'3 grms. of P, and 415 grms. EtI were heated 5 hours at 180°. 

57° grms. of P remained unacted upon: therefore 28°3 grms. of P 

entered into the reaction. 

89°5 grms. of pure PEt;O were obtained, and 325 grms. of EtI were 

regained. 

28'3 grms. P, according to Carius’ equation, should give 61:1 grms. 

PEt;0. 


8rd preparation : 
47 grms. of P, and 500 grms. EtI were heated 24 hours at 175°. 
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Only 34 grms. of P took part in the reaction. 

106 grms. of pure PEtO were obtained. 

34 grms. of P, according to Carius’ equation, should give 73°4 grms. 
PEt,0. 


4th preparation : 

53-1 grms. of P and 528 grms. of EtI were heated 24 hours at 180°. 

37°6 grms. of P took part in the reaction. 

96°5 grms. of pure oxide were obtained. 

37°6 grms. of P should give, according to Carius’ equation, 81:2 
grms. of PEt;O. 


A number of other preparations were made with similar results. 

Our equations require twice the amount of product of that of 
Carius, and the results correspond sufficiently well with the theory, 
since a loss can scarcely be avoided in operations of this kind, par- 
ticularly during distillation from a retort containing a large solid 
residue. 


Properties of the Oxide of Triethylphosphine. 


There is little to add to the description of the properties of this 
body, which the well known investigation of Hofmann has made 
familiar to us. 

The boiling point of the pure oxide is 242°8°—243°: no correction. 

Its crystallising point is 51°9°. The thermometer remains for a 
long time stationary at this point, and sinks two or three degrees only 
as the mass becomes pasty. 

The oxide is very hygroscopic, and a quantity of water too minute 
to be detected by analysis, lowers its boiling and crystallising points 
considerably. 

Since water and the oxide contain nearly the same percentage of 
hydrogen, the presence of moisture can only be detected by a loss of 
carbon in the analysis. 

The phosphoric acid formed by the combustion of the oxide is apt 
to enclose traces of carbon, so that the analyses are not absolutely 
accurate. 

I. Oxide of triethylphosphine boiling at 242°8°—243°, and crys- 
tallising at 51:9° gave— 


Substance = germs. 0°3675; CO, = 0°7195; H,O = 0°3720. 


II. The oxide boiling at 242°9°—243°, and crystallising at 51:7°, 
gave— 
Substance = grms. 0°4248; CO, = 0'8330; H,0 = 0°4233. 
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III. The oxide boiling at 242°4°—242-9°, and crystallising at 47°3°, 
gave— 
Substance = germs. 0°2350; CO. = 0°4567; H.O = 0°2420. 
IV. The oxide boiling 239°4°—242°-4°, and crystallising at 41°4°, 
gave— 
Substance = grms. 0°4645; CO, = 0°9105; H.O = 0°4775. 


I. II. III. IV. Theory. 
C= 53°39 53°48 53°00 53°45 3°73 
H= 11°25 11°07 11°43 11°42 11°19 


The portion of the oxide which boils at 230°—240°, remains liquid 
at the ordinary temperature, but still contains very little water. 

The oxide, mentioned as pure in the above preparations, boiled at 
240°—243°. 

Very little of the oxide is carried over with the vapour of water 
during a distillation, so that its separation from water by that means 
is easy. 

Various unsuccessful attempts were made to obtain triethylphos- 
phine from the oxide: not a trace of that body is produced by the 
reducing action of zinc upon the oxide in alkaline solution. It is 
known that the metals, even sodium, do not reduce the oxide, but the 
sulphide can be reduced by them; it was therefore sought to trans- 
form the oxide into the sulphide, but without success. Sulphuretted 
hydrogen is entirely without action on the oxide. Sulphur, when 
boiled with it, at first dissolves in small quantity with a beautiful blue 
colour, which is not permanent; but on heating for a long time, no 
sulphurous acid is given off, and no sulphide appears to be formed. 

The action of chlorine and bromine upon the oxide illustrates its 
great stability and its power of resisting the action of oxidising 
agents. 

A solution of the oxide in water, saturated with chlorine, retains its 
green colour for many days in diffused light, and no hydrochloric acid 
is formed. The dry oxide may be saturated with chlorine at 100°, and 
no action takes place; if the solution thus obtained is dissolved in a 
little water, a considerable part of the chlorine is given off as a gas. 
When the melted oxide is heated in an oil-bath, and dry chlorine is 
passed through it, an action becomes noticeable at 180°—200°, and 
hydrochloric acid is given off. The substitution-product thus ob- 
tained, is in great part decomposed by distillation. 

The oxide dissolves in bromine with a slight rise of temperature, 
but on evaporation, almost all the bromine goes off, leaving crystals of 
the oxide. When bromine is added to a strong solution of the oxide in 
water, the bromine at first dissolves in the solution, but after a con- 
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siderable quantity has been added, it separates out and carries with it 
most of the oxide. The oxide can be almost entirely separated from 
its solution in bromine by washing repeatedly with water. If a mixture 
of the oxide and bromine is distilled with water, most of the bromine 
distils with the aqueous vapour. ‘he pure oxide then distils, leaving 
only a slight residue, consisting of a bromated product. 

In order to obtain an action of bromine upon the oxide, the two 
bodies were heated in a sealed tube with water. The lower layer, con- 
sisting of oxide dissolved in bromine, gradually becomes lighter in 
colour, and diminishes in quantity. In a case where 72 grms. of 
bromine and 24 grms. of the oxide were used, the action was nearly 
completed after heating for five hours at 190°. 

The product thus obtained was distilled in vacuo with only slight 
decomposition, and portions were analysed, but we found that the 
hydrobromic acid formed during the reaction, combined with the sub- 
stitution-products of the oxide in varying proportions, and that, before 
studying the chlorine and bromine substitution products of the oxide, 
it was essential to become acquainted with the action of hydrochloric 
and hydrobromic acids upon that body. 

Iodine combines with the oxide in aqueous solution, and removes 
a great part of it from the solution, to form a liquid solution of the 
oxide in the iodine. The oxide can be extracted from this solution by 
treatment with water, but much less readily than from its solution in 
bromine. Such a solution boiled with water gives off iodine vapours. 

In the case of chlorine, no disposition to form a solution in the 
chlorine, and to separate from aqueous solution, was noticed in regard 
to the oxide. 


Action of Hydrochloric and of Hydrobromie Acids wpon the Oxide of 
Triethylphosphine. 


Hofmann, in his admirable investigation, was chiefly occupied by 
the remarkable class of new bodies which he produced by the action 
of bromide of ethylene, chloroform, &c., on triethylphosphine, and 
gives but a short notice of the action of the halogen acids upon the 
oxide.* He supposes the action to consist, in the case of hydrochloric 
acid, in the replacement of the oxygen by chlorine in a part of the 
oxide— 

PEt,;0 + 2HCl = PEt;Cl, + H,0, 
and he analysed bodies containing PEt;0, PEt,;Cl., combined with 
chloride of platinum and iodide of zinc, which were obtained by adding 
those reagents to an aqueous solution of the immediate products of the 
action of hydrochloric acid on the oxide. 


* Jahresbericht, 1860, 332. 
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The replacement of oxygen by chlorine, which leads to the forma- 
tion of the zinc and platinum compounds, must take place only in the 
presence of those metals in the aqueous solution; no such action is 
produced by treating the oxide of triethylphosphine alone, or dissolved 
in water, with the halogen acids. 

In the case of hydrochloric acid, the oxide simply dissolves the gas, 
and the amount which the solution retains varies with the temperature 
and the tension of the hydrochloric acid. Not a trace of water is 
formed, and the product does not contain any compound which can be 
decomposed by zine or sodium, with formation of triethylphosphine, 
as would undoubtedly be the case provided it contained the body 
PEt;Cl,. Dry oxide of triethylphosphine saturated with dry hydro- 
chloric acid gas at any temperature above its melting point, loses a 
portion of the gas when the solution is heated to a higher temperature ; 
it also loses hydrochloric acid when a current of dry air is passed 
through the solution. 

At 180°—190° the product saturated with hydrochloric acid contained 
22°8 p. c. of HCl. 

In another experiment, the product saturated at 180° contained 
242 p.c. HCl. This body solidified to a hard crystalline mass at 
122°°7; the temperature sinks to 119° while it is still pasty. 

These products lose part of their hydrochloric acid on heating in a 
current of dry air, or on distillation in the air or in vacuo. On distill- 
ing in the air, they begin to boil at about, 250°, but do not show a fixed 
boiling point. 

The last product, heated in a current of dry air up to the point at 
which liquid was carried over (225°), contained only 15:1 p.c. HCl, 
and crystallised at 98°5°. 

The first product was distilled under a pressure of 3 inches of 
mercury, and passed entirely at 170°—180°. It began to crystallise at 
96°5°, but during the solidification the temperature rose to 96°9°._ The 
same phenomenon of rise of temperature during crystallisation was 
observed in other products of the action of the halogen acids upon 
the oxide. This body contained 15°79 p.c. of HCl. 

In order to see whether a difference in the point of crystallisation 
would serve to separate a definite product, a portion was melted and 
poured off; the remainder however contained 15°95 p.c. HCl. 

The analyses in all cases were made by simply precipitating with 
nitrate of silver in an aqueous solution containing nitric acid. 

It seemed probable that if a definite chemical compound were 
formed, it would have the composition PEt;C1(OH) = PEt;0 + HCl. 
The formula of this body requires 21°4 p.c. HCl. 

A substance approaching this composition is obtained in beautiful 
silky crystals, closely resembling anhydrous sulphuric acid, during the 
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distillation of the bodies described above. The crystals are formed by 
sublimation, and completely fill the retort, but they are very light, and 
were never obtained in large quantity. They immediately disappear if 
the temperature rises too high, or if a trace of moisture is present. 

The conditions most favourable to their formation seemed to exist 
when a current of perfectly dry hydrochloric acid mixed with air was 
passed very slowly into one of the products already described, while it 
was heated in an oil-bath to about 100°, or with a very small naked 
flame. They appear to form when the oxide containing a smaller pro- 
portion of hydrochloric acid than 21°4 p.c. is brought in the form of 
vapour in contact with hydrochloric acid gas diluted with air. 

Analysis of two separate preparations gave— 

I. Substance = grms. 0°3316; AgCl = 0°2730 
II. Substance = grms. 0°6490; AgCl = 0°5040 


I. II. Theory. 
HCl = 20°94 19°76 21°4 


These crystals, when melted, solidify at 127°5°, and the fact that 
their melting point represents a maximum towards which bodies con- 
taining more and less hydrochloric acid converge, seems to point to a 
definite chemical composition for the crystals. The melting point 
given is probably too low, since the crystals are extremely sensitive 
to moisture, and it is impossible to avoid contact with the air in 
taking them from the retort. 

All these bodies containing hydrochloric acid dissolve readily in 
water, and the solutions, decomposed by caustic potash, yield the pure 
oxide. 

When one of the dry hydrochloric products is heated with zinc- 
turnings, hydrogen is given off, and the oxide of triethylphosphine distils, 
while the portion of it which is retained by the chloride of zinc can 
easily be separated by the addition of caustic potash. No trace of 
triethylphosphine is formed. 

In order to procure data serviceable in the study of the action of 
bromine upon the oxide of triethylphosphine, the action of a strong 
(64 p.c.) solution of hydrobromic acid upon that body was tried at 
110° in a sealed tube. The resultant product, after the aqueous solu- 
tion of hydrobromic acid had been separated by distillation in the air, 
distilled nearly constant at 205°—210° under a pressure of 2 inches of 
mercury. An analysis gave— 

I. Substance = grms. 0°6170; CO, = 0°8082; H,O = 0°4461 
II. Substance = grms. 0°6740; AgBr = 0°5096 
I. II. Theory, PEt,0 + HBr. 
Cc 35°72 _— 32°09 
H 8°03 _— 7°44. 
Br — 32°17 37°21 
VOL, XXIV. 2x 
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This product differs widely from the simplest probable compound of 
PEt,O and HBr. If we assume that it is only a solution of HBr in 
— and reckon the Br as HBr, a mixture 

containing $2°57 p.c. HBr 
and .. 67:43 p.c. PEt,O 


—_——— 


100:00 
should contain— 
Found. 
C= 36°23 35°72 
H= 79 8:03 


This product was redistilled at 198°—203° under a pressure of 1} 
inches of mercury. 
An analysis gave— 
I. Substance = grms. 0°7325; CO, = 0°9720; H.O = 0°5425 
II. Substance = grms. 0°6810; AgBr = 0°5013 


I. II. Theory, PEt;0 + HBr. 
C.... 3618 — 32°09 
H .. 823 — 7°44, 
Br .. _ 31:16 37°21 


In another experiment, when the dry oxide was saturated with 
hydrobromic acid at 150°, we observed that no water was formed. 
This product began to distil in the air at 260°, and about one half 
passed over at 270°—300°. A residue was left in the retort at 310°, 
which began to decompose. 

Hydrobromic, like hydrochloric acid, combines with the oxide 
of triethylphosphine in the same way that these acids combine with 
water, and it is only under exceptional circumstances that a compound 
with a simple chemical formula is obtained. The formation of these 
combinations render the study of the substitution-products of chlorine 
and bromine more difficult, and such products must be freed from the 
acids before attempting to purify them. 

There are several questions of interest involved in the study of these 
substitution-products, which lead us to think that they will repay a 
thorough investigation. In the higher substitution-products it should 
be determined whether the several atoms of chlorine and bromine are 
contained in one or in different atoms of ethyl, bearing in mind the 
curious results of Lieben; possibly also, as in the case of silicic 
ethide, an atom of ethyl containing many atoms of chlorine or bromine 
may be removed and replaced by oxygen, giving rise to a new class of 
acids of phosphorus. It is also to be hoped that such acids may be 
obtained by the gradual oxidation of the oxide of triethylphosphine 
by bromine and water at a high temperature. 

Some experiments make it appear that the oxide of trimethylphos- 
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phine may be advantageously prepared by the process already described, 
and this body may be even better suited than the ethylic compound 
for the study of its substitution-products. 

We are deeply indebted to the kind hospitality of Dr. Williamson 
for the means of carrying on this research in his laboratory. 


XXI.—An Automatic Thermo-regulator, for use in the preparation of 
Nitrous Oxide and other Gases. 


By Frank Ciowes, B.Sc. Lond. 
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closed at topand bottom by perforated corks. The upper cork bears @ 
long tube SH, cut square and slightly rounded in the flame at its lower 
end, which descends nearly to the bottom of the jacket; it has a small 
tube fused on at D. To ensure the efficient action of the apparatus, the 
axis of the tube DH must be made to coincide with that of the jacket 
AB. The lower cork is traversed by a bent tube, NKB, one of whose 
ends only just passes through the cork; it has a small piece joined on 
at K,on which fits an india-rubber tube carrying at its upper ex- 
tremity a small reservoir T, which is suspended by a wire loop to a 
peg, and can be raised or lowered at will. The side tube at A is joined 
by india-rubber with a T-piece, C, one branch of which is united by an 
india-rubber tube, bearing a screw-clamp, with the small side-piece at 
‘D, the other branch communicating by gas-tubing with the burner. 
When the apparatus is required for use, mercury is poured in at T 
until it rises sufficiently high in the cylinder to close the lower end of the 
tube HD; the supply-tube from the gas-pipes is then fitted on at S, the 
gas passes through SDWC in the direction indicated by the arrows, and 
is lighted as it issues from the burner; the clamp at W is then tightened 
until the amount of gas passing to the burner is just sufficient to prevent 
the flame from being extinguished: the reservoir T is lowered, the 
clampat X opened, and the mercury-level in the jacket allowed to fall 
considerably below the end of the tube SH, soas to give a full supply of 
gas to the burner through SH. As soon as the gas is being generated 
in the apparatus at a proper rate, the tube BKN is connected at Z by 
india-rubber with one of the wash-bottles of the generating-apparatus, 
whence the gas pressure acts upon the mercury-level at Y ; the reser- 
voir T being raised, the clamp at X is carefully opened, and the 
mercury-level in AB allowed to rise until the gas flame just begins to 
diminish in size; the clamp is then closed. When the pressure of the 
generated gas imcreases, it will depress the level at Y, raising the 
mercury in AB and diminishing the supply of coal gas, and vice versd ; 
the supply of coal gas to the burner varying inversely as the pressure 
in the generating apparatus. It was found unnecessary to use a conical 
float on the mercury, or a slit at H, as the convex surface of the 
mercury rendered the arrest and renewal of the gas-current sufficiently 
gradual. The apparatus is drawn pretty nearly to scale; the diameter 
of the tubes SDH and AC should be about the same as that of the 
ordinary india-rubber gas-tubing, so as not to impede the free flow of 
gas to the burner; the diameter of the little side passage DWC may 
be much less, its object being merely to supply sufficient gas to prevent 
the total extinction of the flame by a sudden rise of pressure in the 
generating apparatus; the relative diameters of NYK and AB, must 
depend upon the rise of mercury-level required in AB. The apparatus 
was attached to a flat board and suspended upon the wall of the 
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pe 8 re 


641 


XXII.—On the Nitration of Chloroform. 
By Epmunp J. Mitts, D.Sc. 


THE nitration of chloroform has been attempted, but, according to the 
ordinary statement*, without success. I find, however, that the task 
is not altogether impossible of accomplishment. 

16 vols. hydric nitrate containing much nitric peroxide are sealed up 
with 7 vols. chloroform, and heated to 90°—100° for 120 hours. The 
digesting tubes should lie at an angle of about 30° with the bottom of 
the bath, as it appears that a more nearly horizontal position involves 
the destruction of any nitro-compound that may be formed, while an 
upright position causes the reaction to proceed with excessive slowness. 
When the digestion is ended, the apparent volume of the chloroform is 
much greater than before, on account of the liquefied gases, especially 
nitric peroxide, which it now holds in solution. The tubes are best 
opened by means of a flame, and allowed to stand about 12 hours; 
their contents are then poured into water (with which they are washed) 
and are afterwards dried over calcic chloride and fractionally distilled. 

In the course of the distillation, much chloroform comes over first, 
and is followed by a very small quantity of a liquid, whose nature is 
not easily mistaken. This second distillate has the extremely pungent 
and highly characteristic smell of chloropicrin, is nearly colourless, and 
much heavier than water; a specimen of it boiled at 110°5° in an ap- 
paratus in which chloropicrin, prepared from picrate, boiled at 111°6° 
(corrected temperatures). The determination of chlorine in this speci- 
men furnished the following results :— 


Substance. Argentic chloride. Chlorine per cent. 
0°3287 0°8714 65°54 
0°2661 0°7063 65°62 


0:6955 grm. chloride from the second estimation yielded 0°5239 grm. 
silver = 75°33 per cent. (theoretically, 75°28 per cent.), showing that 
no appreciable quantity of cyanide was present. Another preparation 


gave the following numbers :— 
Substance. Argentic chloride. Chlorine per cent. 
0°3245 0°8545 65°10 
[The theoretical percentage of chlorine in chloropicrin is 64°74. 
Chloroform contains 89°12 per cent. of chlorine; dinitromethylenic 
chloride, 40°57 per cent. ] 


* Watts’s Dictionary, i, 920. 
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0°2371 grm. of the same substance furnished ammonia with aqueous 
hydric iodide* (of sp. gr. 1527 at 16°) which was represented by 


0°1424 grm. platinum. 
Found. Chloropicrin. 


Percentage of nitrogen........ 8°51 8°52 


0'2733 grm. of a fraction boiling at 108°—110°6° (corrected) yielded 
0'7334 grm. argentic chloride, corresponding to 6°56 per cent. of 
chloroform. 

0°6049 grm. of the same substance (0°5652 grm. chloropicrin, there- 
fore) corresponded to 0°3334 grm. platinum. 


Found. 
Percentage of nitrogen in supposed chloropicrin.. 8°35 


The chlorine and nitrogen determinations evidently lead to the same 
result. 

The gaseous products of the action of nitrous hydric nitrate upon 
chloroform, when passed through water, aqueous argentic nitrate, and 
aqueous baric hydrate successively, gave the usual evidence of free 
chlorine and carbonic dioxide; while the undecomposed chloroform 
containing chloropicrin, when poured into water, yielded nitric peroxide 
copiously with much ebullition. 

When chloroform is heated with hydric nitrate under the conditions 
already detailed, but in the absence of nitric peroxide, it is attacked 
with much greater difficulty, and the formation of chloropicrin is very 
doubtfal. This observation, taken in connection with the fact that 
chloroform dissolves nitric peroxide much more readily than hydric 
nitrate does, raises a fair presumption that that peroxide is the actual 
agent of nitration. 

The homogeneous nitryl of a nitrate, which yields nitric oxide with 
hydric; iodide, is, in chloropicrin, indirectly converted into a different 
nitryl, which generates ammonia with hydric iodide. On the other 
hand, alcoholic potash transforms the nitryl of chloropicrin into nitrite- 
nitryl. Thus, experiment shows that the result of treating chloro- 
picrin with an acid body, is to cause its nitryl to undergo an alkaline 
change; whereas, in presence of an alkaline substance, the same nitryl 
is acidified. We have here, then, another instance of what has been 
demonstrated on previous occasions—that isomerism cannot be inter- 
preted absolutely, but is a question of circumstances. 


* Chem. Soc. Journ., xvii, 155. 
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ABSTRACTS OF CHEMICAL PAPERS PUBLISHED IN 
BRITISH AND FOREIGN JOURNALS. 


Physical Chemistry. 


On the Ice-calorimeter. By R. Bunsen (Pogg. Ann. cxliii, 616), 
also by C. Bohn (ibid. 618). These notices relate to former suggestio ns 
for improvements on the calorimeter of Lavoisier and Laplace. 


On the Heat of Combustion of Magnesium and Zinc. By A. Ditre.* 


Tue author proposes to ascertain the relations that exist between the 
heat developed in the combination of magnesium, cadmium, indium, 
and zinc with oxygen, and the physical properties of these elements. 
In the present paper he treats of magnesium and zinc. 

By measuring the quantities of heat made sensible, when equivalent 
weights of magnesium and magnesia are acted upon by similar liquids, 
and taking the difference, he ascertained the quantity of heat produced 
when magnesium is oxidized at the expense of hydrogen; and by com- 
bining this result with Favre and Silbermann’s determination of the 
heat of combustion of hydrogen, he was enabled to arrive at the desired 
result. The experiments were conducted in a Favre and Silbermann’s 
mercurial calorimeter. The first consisted in dissolving a known 
weight of pure magnesium in dilute sulphuric acid, and afterwards 
dissolving magnesia in the same medium under similar circumstances. 
By this means he determined the heat of combustion of magnesium 


with oxygen—as 
Heat units. 


POP RG scccvcccsvorsesesis 6,187 
For an equivalent,...........+. 74,246 
By acting on magnesium with iodic acid, magnesium iodate is formed, 
and iodine liberated. Making use of this reaction, and of a previous 
determination of the heat of formation of iodic acid, he re-determined 
the heat of combustion of this metal, the numbers obtained by this 
process being in two experiments :— 


Heat units. 
I. Il. Mean. 
For a gram........ 6092°4 6055°5 6073°9 
For an equivalent .. 73,109 72,671 72,890 
Treating zinc according to the first method, the author obtained :— 
I. II. Mean. 
Fora gram........ 1857°0 1358-2 1357°6 
For an equivalent... 44,240 44,276 = = 


* Compt, rend., lxxii, 762—766. 
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On Dissociation from a Thermodynamic Point of View. By J. Moutisx.* 


In this paper the author points out that when the tension of dissocia- 
tion is a function of temperature alone, which is generally the case, 
the formula established by Clausius for vaporization and fusion is 
directly applicable to dissociation ; and consequently that the quantity 
of heat required to produce a given process of dissociation may be 
calculated in a manner analogous to that in which the latent heat of 
fusion or vaporisation can be calculated. 


Ss. W. 


On the Explosive Force of Gunpowder and other Detonating Substances. 
By M. BEeRTHELOT.t 


Four data are necessary for expressing explosive force: Ist. The 
composition of the substance. 2nd. The composition of the products of 
the explosion. 3rd. The quantity of heat disengaged in the reaction. 
4th. The volume of gas produced. 

II. The composition of the products of the explosion may be predicted 
in all cases when the substance contains sufficient oxygen to form 
stable, completely oxidised compounds. But if the quantity of oxygen 
be less than this, then the nature of the products varies with the 
pressure, temperature, work done, &c., and cannot be predicted: in 
this memoir the simplest expressions, consistent with such facts as are 
known, are adopted. 

III. The quantity of heat disengaged may be experimentally 
determined, and if the reaction be accurately known, it may also be 
calculated. The maximum work that can be effected by any explosive 
material is proportional to the heat evolved. 

IV. The volume of gas produced may be experimentally determined, 
and also, if the reaction be accurately known, it may be calculated. 

With these data the pressure produced might easily be calculated if 
Mariotte’s law held good under the conditions of the experiment, and 
if the specific heat of the gases remained constant; but this latter 
probably varies with the temperature and pressure, and is entirely 
unknown, whilst the laws of Mariotte and Gay-Lussac are wholly in- 
applicable to gases under a pressure of several thousand atmospheres. 
As, however, it is necessary to use some comparative expression for 
the pressure produced by different explosive substances, the product 
of the volume of the gases (reduced) by the quantity of heat in units 
is employed for that purpose, not as being an exact measure of the 
true pressure, but as being obtained from two characteristic and experi- 
mental elements. 


* Compt. rend., Ixxii, 759-762. + Moniteur Scient., xiii, 40—57, 


em 
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To gain a complete notion of the reactions occurring at the explosion, 
it is necessary to bear in mind the phenomena of dissociation, according 
to which, the products found after cooling do not exist at the high 
temperature produced by the explosion, but are replaced by more 
simple compounds. It follows that the quantity of heat corresponding 
to the actual reactions is less than the quantity calculated from the 
products found after cooling. 

Under the enormous pressure produced by the explosion, it is 
probable that the pressure varies much more rapidly with the tem- 
perature than is admitted by Mariotte’s law, and as the combinations 
of elements, other conditions being the same, advance in complexity 
with the pressure, as shown by the author’s experiments on the decom- 
position of acetylene at various pressures, by the electric spark (Amn. 
Ch. Phys. [4] xviii, 196), it will be seen that considerable modifications 
of the phenomena of dissociation must ensue. This increased influence 
of pressure may, therefore, fairly be supposed to compensate the decom- 
posing influence of heat. 

The phenomena of dissociation doubtless appear at the very com- 
mencement of the expansion of the gases; for as the gas expands, it 
cools, and its elements re-arrange themselves in more complicated 
compounds; this produces a fresh disengagement of heat, and this 
action continues during the whole time of expansion. The actual 
pressure will, therefore, always be higher than the pressure calculated 
from the quantity of heat disengaged at the moment of maximum 
temperature, and at first it will be lower than the pressure calculated 
from the results given by the calorimeter; but as the volume increases, 
this difference will diminish, and, finally, disappear, the reactions 
being gradually completed with constant disengagement of heat. 

The total quantity of heat, and, consequently, the maximum work 
done by burning the substance in a known space can be calculated 
without regard to dissociation, if the final temperature and state of 
combination of the elements of the products are exactly known. 


Heat produced in the Formation of various Nitrogen Compounds.— 
The memoir contains many theoretical results of reactions of this class, 
calculated by the author according to methods given (Compt. vend. lxxi, 
678), and required in comparing the force of different powders, &c., as 
deduced from the quantities of heat developed by the respective re- 
actions. 

The following table contains the numerical results arrived at by the 
author in the course of this memoir :— 
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Product of these 
Quantity of two numbers, 
heat ps bee pt poco to serve as a term 
by Lkilo. | ae d of comparison 
in units. ‘| of the pressures 
produced. 
me. 

Sporting powder ....c0scccscesccsece 644000 0°216 139000 
A ae lata aa 622500 0 °225 140000 
Blasting powder ........ .+eee} 380000 0 °355 135000 
Powder with excess of charcoal... — 429000 0°510 219000 
Powder made with sodium nitrate .... 769000 0 *252 194000 
Powder made with potassium chlorate. . 972000 0°318 309000 
Chloride of nitrogen ..........eeeee: 316000 0 ‘370 117000 
Nitroglycerin .....eseeeeees wares neler 1282000 0°710 910000 
Gun-cotton ee ee ee ee ee ee ee eeeereeeeee 700000 0°801 560000 
+5 with nitre.. ‘ .| 1018000 0 °484, 492000 

es with potassium chlorate,. 1446000 0 °484 700000 
Potassium picrate ........scececeees 872000 0 °585 510000 
a with nitre co ce cccons 957000 0 '337 323000 

Picrate with potassium chlorate ...... 1405000 0 °337 474000 


The author then proceeds to examine, with much detail, the be- 
haviour of each of the above-mentioned substances, the following 
remarks being especially interesting :— 

Ordinary Gunpowder.—On comparing the actual products of the 
explosion with the results of the theoretical equation, 2NO;K + 8 + 38C 
= 8C0O, + K*S + N’, it appears that the quantity of heat developed 
in the theoretical reaction is much less than that actually produced: 
hence it follows that, conformably with a general expression, those 
products are preferentially produced, in the formation of which the 
greatest quantity of heat is evolved, the pressure, represented by 
139,000, being the same. 

Powder containing sodium nitrate was largely employed in excavating 
the Suez Canal, and with considerable economy: for experiment shows 
that the substitution of sodium for potassium in any definite salt 
occasions a nearly constant disengagement of heat. As the alkaline 
metal exists as a salt, both before and after the explosion, this influence 
is eliminated if the quantity of heat be calculated for equivalent weights 
of sodium and potassium salts; but, with equal weights, the volume of 
gas and the heat, consequently the total work done, will be greater in 
the case of sodium nitrate, the equivalent of sodium being lower than 
that of potassium. ~ 

Powder containing potassium chlorate. The extreme rapidity with 
which this powder explodes is due to the enormous quantity of heat 
evolved by the explosion of the particles first ignited, to the low specific 
heat of the products, and the comparatively low temperature at which 
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the chlorate decomposes. As the products are the most simple and 
stable possible, being binary compounds, the progressive effects of dis- 
sociation will be less marked, and the variations of pressure during the 
expansion of the gases will not be affected by re-combinations of the 
elements successively produced during cooling. Hence the great deto- 
nating quality of this powder. Similar remarks are applicable in a still 
higher degree to chloride of nitrogen. 

Nitroglycerin combines the properties of chloride of nitrogen and 
ordinary gunpowder. This is explicable by considering the effects 
of dissociation. At the first moment the elements of water and carbon 
dioxide are separated; but as they recombine during expansion, fresh 
quantities of heat are evolved, and regulate the fall of the pressure ; 
therefore during expansion nitroglycerin behaves as ordinary gun- 
powder; but the effects of dissociation are less evident, because the 
products are more simple, and the initial pressure is higher. 

The author then discusses, from the thermodynamic standpoint, the 
experiments described by Abel (Compt. rend. Ixix, 105, 121), on the 
detonation of nitroglycerin and gun-cotton. Taking the case of the explo- 
sion of nitroglycerin produced by a falling weight, the author calculates 
that the impact of a weight of several kilos. falling through 0°5m. 
would raise the temperature of a mass of nitroglycerin but a fraction 
of a degree, if the heat were distributed equally throughout the mass ; 
but the conversion of motion into heat is too sudden to allow of this 
distribution ; the particles struck may therefore attain the exploding 
point, 190°; a large quantity of gas is suddenly produced, and this 
produces a second and more violent shock on the adjacent particles 
before they have had time to escape from the sphere of action. The 
force so developed is also converted into heat, and in this way a con- 
tinuous succession of changes is established throughout the whole 
mass. The violence of the initial decomposition will increase with the 
intensity of the first shock, and consequently the pressures produced 
throughout the entire series of decompositions will rise in equal pro- 
portion. Hence one and the same explosive substance will behave in 
different ways, according to the manner of its inflammation. 

These effects are less marked in the case of loose gun-cotton, on 
account of the large quantity of air interspersed through its bulk. As 
compressed gun-cotton is less compact than nitroglycerin, it should 
follow that it is less easily detonated than nitroglycerin ; the facts agree 
with the theory. Nitroglycerin may be detonated by the fall of a 
weight from a moderate height, by a gun-cotton fuse, or by a mixture 
of potassium chlorate and fulminate of mercury. Gun-cotton deto- 
nates only with a pure fulminate of mercury, and the best results are 
not obtained unless the fulminate be enclosed in a rather thick case 
of sheet-tin, and placed in contact with the gun-cotton, conditions 
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which realise the greatest initial pressure. The quantity of force thus 
converted depends on the suddenness of the shock, and on the amount 
of work which it is capable of doing. These elements vary with the 
detonator, and Abel has found that chloride of nitrogen is not very 
efficacious, and that iodide of nitrogen, which explodes by the slightest 
friction, is incapable of exploding gun-cotton. But chloride of nitro- 
gen develops less heat than any other compound here treated of (see 
table), therefore a larger quantity of it must be employed, and judging 
by analogies drawn from other iodine substitution-substances, iodide of 
nitrogen should develop less heat and work than the same weight of 
chloride of nitrogen. Hence its inactivity in this respect. 

Dynamite is found to possess less bursting or breaking power than 
nitroglycerin ; this is explained by the intervention of the inert mate- 
rial, which shares with the nitroglycerin the heat developed by the 
exploding shock. Thus silica and alumina have nearly the same specific 
heat as the gaseous products of the explosion of nitroglycerin, the volume 
being constant; if therefore equal weights of nitroglycerin and 
either of these substances be fired in a space filled by the mixture, the 
silica or alumina will absorb half the heat, and proportionally reduce 
the pressure. 

On comparing nitroglycerin with gunpowder, it will be seen that if 
a given weight of nitre were converted into the exactly equivalent 
weight of nitroglycerin, it would, in a blast, develop three times as 
great a pressure as would be produced by the gunpowder made with 


the same quantity of nitre. 


Gun-cotton does not, like nitroglycerin, contain sufficient oxygen 
for its complete combustion; the products formed on explosion are 
therefore highly complex. It differs from other explosive substances 
rather by greater initial pressure than by maximum work; and the 
empirical results of Piobert [Traité d'Artillerie, partie théorique, 496] 
agree with the calculated result (see table). Theory shows the desi- 
rability of causing gun-cotton to explode in the smallest possible space, 
as practised by Abel in compressing it. 

More work may be obtained from gun-cotton by adding to it nitre 
or potassium chlorate; but as the combustion is then complete, the 
effects of dissociation during expansion of the products are less evident, 
and the mixture will have greater bursting power. See also Nitro- 
glycerin. 

Potassium picrate does not contain sufficient oxygen for its perfect 
combustion, and is intermediate between gun-cotton and gun-cotton 
mixed with nitre (see table). Mixed with potassium chlorate it should 


develop more force than any other solid explosive substance. 
F. H. H. 
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On a New Method of Preparing Supersaturated Saline Solutions. By 
L. C. De Copprzrt.* 


A s0-CALLED supersaturated solution of sodium sulphate may be pre- 
pared at ordinary temperatures by simply dissolving the anhydrous 
salt in cold water. Itis necessary to protect the solution from contact 
with the dust floating in the atmosphere, and to prevent a rise in tem- 
perature; the salt must be added in small quantitiesat atime. Ifthe 
anhydrous salt has been exposed to the air for any length of time, it 
must be heated to not less than 40°, and cooled in a closed vessel before 
being used. Solutions so prepared at 14° contain 35°8 parts of anhy- 
drous sodium sulphate to 100 water. The concentration is therefore 
nearly three times as great as that of the ordinary solution saturated 
with the normal crystallised salt, which, at the same temperature, 
contains 12-4 parts anhydrous salt to 100 water. 

Supersaturated solutions of sodium carbonate and of magnesium 


sulphate may be prepared in the same way. 
J. B. 


On the Measurement of the Internal Resistance of Voltaic Batteries by the 
Compensation Method. By W. Brxtz.t 


THE electromotive force of the compensating battery used by the author, 
is denoted by E, its internal resistance by w, and its external resistance 
by 6. The connecting wire, at two points, between which it possesses 
the resistance a, is joined by another wire in which a galvanometer, 
and the battery which is to be compensated, of the electromotive force e, 
are inserted. The resistances 6 and a, which can be altered by a sliding 
arrangement, are so adjusted that the galvanometer is at zero. Then: 
E._b+w 


é a 


b and-a are now altered to b' and a’, so that again compensation takes. 
place. Then— 


Evite 
e a’ 
from which— 
a’ b—a b' 
w = t 
a—a 


when a, a’, 6 and b’ are all known. 

The author tested his method, first by using thermoelectric elements 
of exactly the same kind for the compensating, as well as compensated 
battery, and obtained the following results. The columns E and e 


* Chem. News, xxiii, 266. t+ Pogg. Ann. cxlii, 573—586. 


give the number of elements used, the column : gives the ratio of the 


electromotive forces, as calculated from the known resistances a and J, 


The ratio : 
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and the resistance w, as found by experiment. 


termined for each combination of batteries, for as many as four or 
six different values of a and b; but of each series only one number is 


given here. 


The author then compared the resistances and electromotive forces of 
hydroelectric elements, and obtained the following table, in which 


, , | ae 
again only one number of each series for w and — is given. 
e 


4 


ee 


BE. 695.694 40 0000 
5:40 ws ose we 
4 Btoehrer 2.2.06 R 
4, Stoehrer ......00- 


ee 


eidinger co ccccee 
Meidinger ........ 
Grove ..cesececeen 
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1 Stroehrer........ 


0 °275 
0 °287 
0 °292 
4 °458 
4°489 
0 °612 
0 °767 
0 ‘087 
1-896 
0 ‘936 
0 ‘956 
1 ‘008 
1°015 
1 ‘056 
11°221 
11 °428 
0°125 


taken. 


From this it is evident that the method is satisfactory, as the 
resistance of the same battery remains nearly the same whichever e is 


From the numbers obtained in those experiments in which 1 Grove 
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had been used for compensating, the author calculates the electromotive 
force of— 
1 Grove = 0°916 Bunsen. 

= 0°:977 Grove. 

= 1-295 Stoehrer. 

= 1:411 Leclanché. 

= 1°647 Daniell. 

= 1:938 Meidinger. 


or, taking the electromotive force of 1 Daniell as 1 :— 
1 Bunsen = 1:799 Daniell. 
1 Grove = 1684 ,, 
1 Stoehrer =1°272 _ ,, 
1 Leclanché = 1:167 _,. 
1 Meidinger = 0°849 __s—z 
R. S. 


On the Electromotive Force of Induction in Liquid Conductors. By 
L. HERMANN.* 


Ruumkorrfr’s apparatus for showing the optical action of magnets was 
used. The soft iron cylinders of the two bobbins were joined together 
so as to form a single one. The liquid conductor taken was an india- 
rubber tube, 179 cm. long, filled with saturated solution of zinc, and 
closed at both ends with pieces of amalgamated zinc. This was exposed 
to the inducing action, either alone or together with a metallic con- 
ductor, both coiled in six windings of about the same radius, round 
the soft iron cylinder, and sending the induced current either in the 
same or in opposite directions, through the galvanometer. The strength 
of the induced current was measured by the momentary deflections of 
the needle. The mean of these deflections was— 


When the metallic conductor was taken alone.... 83°3 


» liquid ~ as - coon 68S 
When both conductors acted simultaneously in the 

CIR MIND o.5isc0 ncicceneendes coves coccccocse 1673 
When both acted simultaneously, wr in the opposite 
GOED 6.20 ce sncens ovsns omens seeweeee ececes 


From these results the author concludes that the electromotive force 
of the induced current is, in the widest sense, independent of the nature 


of the conductor. 
R. S. 


* Pogg. Ann., cxlii, 586—590. 
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On the Electromotive Power of Metallic Sulphides. By Wi.uutam 
Sxey.* 


Tue author shows that those sulphides which have the power of con- 
ducting, are also capable of generating electricity. A mass of iron 
pyrites and another of galena immersed in sea water and connected by 
copper wires with a decomposing cell of cupric sulphate, deposited the 
metal in a coherent form. Other sulphides were examined, and their 
relative polarity is given in the following list, which is so arranged 
that each body is positive to all that succeed it: 

Ferrous sulphide. Cupric ferro-sulphide (copper pyrites). 
Manganous sulphide (manganese blende). Ferric disulphide (cubical pyrites). 


Zine sulphide (zinc blende). Antimonious sulphide (stibnite). 
Stannic sulphide. Auric sulphide. 

Mercurous sulphide. Platinic sulphide. 

Argentic sulphide (artificial). Ferrous arseno-sulphide (mispickel). 
Lead sulphide (galena). Carbon (graphite) sulphurized. 


Cuprous sulphide (copper glance). 
The author is inclined to believe that much light may be thrown on 
geological chemistry by such investigations. 
S. W. 


On the Capability of certain Sulphides to form the Negative Pole of a 
Galvanic Circuit or Battery. By W. SKEY.f 


WHEN a piece of massive galena is placed in voltaic contact with amal- 
gamated zinc, and both are immersed in dilute sulphuric acid, in such a 
manner as to expose nearly the whole surface of the couple to the 
action of the acid, a galvanic current is at once established; gas is 
liberated at the surface of the galena, and the zinc is rapidly dis- 
solved. If three or four such elements be connected together in series, 
the current produced is capable of decomposing acidulated water. 

The galena which forms the negative element in these combinations, 
may be replaced by other metallic sulphides, such as zinc blende, copper 
pyrites, protosulphide of iron, &c.: a difficulty, however, arises in 
establishing a current with iron pyrites, which may be overcome by 
completely immersing the couple in the acid for a short time; gas is 
immediately evolved at the point of contact, and the area of evolution 
rapidly spreads, until the whole surface of the specimen has become 
active. The gas liberated in a battery of this description is sulphu- 
retted hydrogen, the nascent hydrogen exerting a desulphurising action 
upon the metallic sulphide, the ultimate effect of which is in some cases 


#* Chem. News, xxiii, 255. + Chem. News, xxiii, 291. 
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to completely reduce the mineral to the metallic state. It was further 
ascertained that these sulphides were able to form among themselves a 
series of voltaic couples in presence of saline solutions, according as 
they differed from each other in respect to their affinities for oxygen. 
Thus, galena and copper pyrites produced a voltaic couple, in which 
the galena was the negative element, but the functions of the galena 
were reversed when combined with silver sulphide, this latter mineral 


being decomposed with less facility. 
J. W. 


On the Refraction and Dispersion of Light in Silver Iodide, Bromide, 
and Chloride. By W. WERNICKE.* 


THE author has measured the refraction and dispersion of light, in 
the above-mentioned three silver salts, by two different methods. 

First, by examining the light reflected from glass plates covered 
with a thin layer of silver iodide, bromide, or chloride, with a spectro- 
scope, and noting the position of the dark interference bands seen in 
the spectrum. The films are obtained by exposing the coating of 
silver deposited on a glass plate from a suitable silvering solution, to 
the action of iodine, bromine, or chlorine. By watching the changes 
of colour taking place during the conversion, the thickness of the film, 
expressed in wave-lengths of some particular colour, can be calculated, 
while by means of the weight, extent of surface, and specific gravity 
of the film, its real thickness becomes known. From these data, and 
the position of the dark bands in the spectrum of the reflected light, 
the wave-length of the light in the interior of the film, of that part of 
the spectrum where the band is seen, is calculated. This wave-length, 
by comparison with the wave-length in air of the same part of the 
spectrum, gives the index of refraction of that particular colour. 

Secondly, the refraction and dispersion were determined by direct 
measurements by means of small prisms made by casting the fused 
salts between plates of parallel glass inclined at the desired angle. 


Silver Iodide. 
Index of refraction for the line C. D. b. F. G. 
Lat maetned .c.cccsccccee 2°197 2246 2:°267 2°409 
2nd ,, mown: fae Sea 2°2787 2°405 


The dispersion, ”g—%p, is therefore about 27 times that of 
water. Silver iodide seems capable of existing in two conditions, one, at 
temperatures above 138°, of deep yellow colour, perfectly transparent, 
and giving a short spectrum consisting only of red, yellow, and green ; 


* Pogg. Ann, exlii, 560—572. 
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the other, at temperatures below 138°; of pale yellowish-white colour, 
less transparent, and producing a spectrum twice as long as the first, 
though less strongly refracted, and showing all the colours. The 
author believes that at the higher temperature the silver and iodine are 
partially dissociated. 

Silver Bromide. 


Index of refraction for line C. D. F. G. 
Ist method ........ 2°261 2°303 2°360 
Qnd_Céi,, naeeipwe 2°2331 2°2533 2°3140 

Silver Chloride. 

Index of refraction for line C. D. F, G. Hy. 
Ist method. ........: 2071 2101 2°1385 
er ere .. 2°0462 2°0611 2°0958 2°1309 


The dispersion in the two latter salts is, therefore, much less than in 
the silver iodide, though still considerably greater than in flint glass. 
But, though the dispersion is greatest in silver iodide, the refracting 
power of the bromide is greater for most colours. The experiments 
further confirm a conclusion previously arrived at by the author, viz., 
that bodies of great dispersive power are transparent only for the less 
refrangible colours. The temperature during the experiments was 
19°; the refractive power diminishes with the rise of temperature. 
Lastly, the experiments prove that the silver iodide as obtained by 
precipitation, is identical with that resulting from the direct union of 


the elements. 
A. D. 


On the Green Colour of Leaves. By J. J. Miituer.* 


Ir a fresh green leaf be held in front of a hand spectroscope which is 
pointed towards the sun, a continuous spectrum is observed stretching 
from B to F, and showing no trace of the absorption bands, which are 
so characteristic of chlorophyl. This spectrum is shown by the fresh 
leaves of Cissus antarctica, Ficus elastica, Convallaria majalis, and others. 
On comparing this spectrum with that from white paper, there appeared 
rather more absorption between D and B than between F and D. 
A. P. 


* Pogg. Ann., cxlii, 615. 
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Inorganic Chemistry. 


Note on the Specific Gravity of Aqueous Hydriodic Acid. By C. R. 
A. WriGurt.* 


Aqueous hydriodic acid was obtained by the action of hydric sulphide 
on iodine, and in the weak acid thus prepared excess of iodine was 
dissolved, and the solution digested at a very gentle heat with phos- 
phorus; finally, the colourless liquid was distilled several times over 
potassium iodide. Determinations of the specific gravity and percentage 
of HI were made with specimens of pure acid of different strengths, 
and from the resulting numbers the following table was calculated by 
graphical interpolation :— 


Percentage Difference for Difference for 
of HI. Sp. gr. at 15°. 5 per cent. 1 per cent. 
1:000 0°045 0:0090 
5 1-045 0°046 0°0092 
10 1-091 0°047 0°0094: 
15 1138 0°049 0:0098 
20 1187 0°052 0°0104 
25 1°239 0°057 0°0114 
30 1:296 0°065 0°0130 
35 1:361 0077 0°0154. 
40 1438 0°095 0°0190 
45 1°533 0117 0°0234 
50 1:650 _ 0°0250 
52 1:700 


Contrasting these numbers with those similarly obtained with aqueous 
hydrobromic acid and those got by Ure with aqueous hydrochloric acid, 
it appears that hydriodic and hydrobromic acids are alike, in that the 
increase in specific gravity is not proportionate to the increase in 
strength, whilst the contrary is the case (or very nearly so) with hydro- 
chloric acid; also that the density of an acid containing a given per- 
centage, #, of HI, is greater than that of one containing the same per- 
centage of HBr, which again is greater than that of acid containing x 
per cent. of HCl, the density of the hydrobromic acid being always 
greater than the mean of the corresponding hydriodic and hydrochloric 


* Proceedings of the Newcastle Chemical Society, i, 227; Chemical News, June 
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acids. No numerical relationship is traceable between the atomic 
weights of these three acids, and the percentages of anhydrous acids 
contained respectively at the same specific gravity with any strengths of 


the acids. 
C. R. A. W. 


. 


On a Compound of Sulphuric Acid with Nitric Acid. By Rupour 
WEBER.* 


WEBER has obtained a compound of the empirical formula 4S0;,N20,, 
3H,0, which he thinks may have the constitution SO;N.0; + 3H2SOx.. 
It is obtained by passing the vapour of sulphuric anhydride into very 
concentrated nitric acid, as free from nitrous fumes as possible. The 
nitric acid must be well cooled by ice or water, and the anhydride 
passed in very gradually, with frequent agitation. Crystals of the new 
compound will be obtained after standing some hours; they are drained 
on a porous tile over sulphuric acid, and are then colourless and transpa- 
rent. They are very deliquescent, and contain only traces of nitrous 
acid ; when heated they decompose, with evolution of brown fumes, and 
a solid body sublimes, which possesses the properties of the compound 
of sulphuric anhydride with nitrous acid. Weber thinks that the new 
body is probably analogous in constitution to the well known lead 


chamber crystals. 
A. ¥. 


On the Action of Sulphurous Acid wpon certain am. By 
P. ScHWEITZER.t 


Zine and Sulphurous Acid.—A strong solution of sulphurous acid 
was prepared perfectly free from sulphuric acid, sulphuretted hydrogen, 
and free sulphur. In this acid, care being taken to exclude atmospheric 
air, pure zinc was dissolved. No generation of gas could be observed, 
but the liquid gradually deepened in colour, until it became at last quite 
brown; it then began slowly to separate sulphur, and after some time 
regained its original colourless condition. 

While the acid was strongly coloured, and before sulphur had begun 
to separate, part of the liquid was supersaturated with caustic potash, 
and tested for sulphur with sodium nitroprusside, but no reaction indi- 
cative of the presence of a sulphide was obtained. The remainder of 
the liquid was then allowed to stand, until it had lost its colour, after 
which it was subjected to the following tests :—A portion of the solu- 
tion was acidulated with hydrochloric acid, and boiled ; sulphur sepa- 


* Pogg. Ann. exlii, 602. t Chem. News, xxiii, 2983—295 
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rated in large quantity, and sulphurous anhydride was evolved; as this 
reaction takes place also in the cold, the author considers that it 
establishes the presence of hyposulphurous acid. 

Another portion was diluted, acidified with hydrochloric acid, and 
tested for sulphuric acid with barium chloride, but no precipitate of 
barium sulphate was obtained. 

A third portion was strongly acidulated with hydrochloric acid, 
boiled so as to decompose all polysulphur acids, and after filtering off 
precipitated sulphur, again tested for sulphuric acid; barium chloride 
now yielded an abundant precipitate of sulphate. As this sulphuric 
acid was not present in the original solution, it must have been pro- 
duced by the decomposition of a sulphur acid; the author concludes 
that this was trithionic acid, interpreting its formation and decom- 
position in the following manner :— 


28.0. + 380, — 28,0; + Ss. 
8:0; = SO;+ SO, +S. 


The absence of tetra- and pentathionic acids was inferred from the fact, 
that when the solution was saturated with excess of caustic potash and 
boiled, no sulphide of potassium was formed. 

Respecting the formation of sulphuretted hydrogen when metallic 
zinc is treated with sulphurous acid in presence of hydrochloric acid, 
the author does not consider that it is due to a reducing action of the 
nascent hydrogen upon the sulphurous acid, but rather that it is a neces- 
sary consequence of the formation of hyposulphurous acid. When 
hyposulphurous acid is produced, free sulphur is simultaneously depo- 
sited, and this latter, reacting at the moment of its liberation with the 
escaping hydrogen, produces the sulphuretted hydrogen which is 
observed in the experiment. It is a fact that sulphuretted hydrogen 
is only perceived in this reaction after sulphur has begun to separate. 

As a more conclusive proof that nascent hydrogen does not reduce 
sulphurous acid, it was found that by the action of metallic sodium, 
although a vivid separation of hydrogen took place, no trace of sul- 
phuretted hydrogen could be detected in the escaping gas. 

Cadmium and Sulphurous Acid.—Metallic cadmium reacted with sul- 
phurous acid in a manner similar to zinc. The liquid first turned 
yellow, then darkened, and finally deposited a large amount of 
cadmium sulphide, this latter, unlike zinc sulphide, being insoluble in 
weak sulphurous acid. Before any marked precipitation of cadmium 
sulphide occurred, no sulphuric acid was present in the liquid, but it 
could be detected in large quantity after the solution had been boiled 
with addition of hydrochloric acid. The formation of the sulphuric 
acid is attributed, as before, to the decomposition of trithionic acid, but 
it is incidentally remarked, that it may possibly result from the reso- 
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lution of hyposulphurous acid into sulphuric acid and a sulphide, a 
source which on the whole is much more probable. 

Nickel and Sulphurous Acid.—The action of nickel upon sulphurous 
acid proceeded very slowly. After several hours a darkening and 
green coloration of the liquid took place, but a long time elapsed 
before any separation of sulphur resulted. At this stage of the opera- 
tion, the liquid contained sulphite and hyposulphite of nickel, some free 
sulphur, but no sulphate or trithionate. After several weeks’ standing, 
a large quantity of nickel sulphide had precipitated, and much sulphuric 
acid could be found in the solution. From this circumstance, a reaction 
differing from that of cadmium or zinc is supposed to occur, the nickel 
hyposulphite, under the influence of, and in contact with, the metal 
and sulphurous acid, being resolved into sulphuric acid, thereby sepa- 
rating sulphur which combines with the metal. 


2NiS.0, + SO, = 2NiSO,; + 3S. 


Aluminium and Magnesium with Sulphurous Acid.—These two metals 
dissolve readily, the former in cold, the latter in hot sulphurous acid. 
Neither free sulphur nor sulphuretted hydrogen gas are produced, but 
upon examining the clear solution, sulphurous, sulphuric, hyposul- 
phurous, and trithionic acids were found, the presence of the latter 
being inferred from the products of its decomposition. The following 
equation is supposed to represent the reaction which occurs : 


4Mg + 880, = MgSO, + MgS,0, + 2MgS.0s. 
J. W. 


On a New Method of Formation of Trithionic Acid. By F. Mucx.* 


Tue author has found that when manganese sulphide is digested in 
the cold with ammonium sulphate it assumes a violet grey colour, and 
that the solution contains manganese and a new sulphur acid, whilst 
ammonia is set free. If excess of manganese sulphide be present, sul- 
phuretted hydrogen and ammonia are given off, but the solution does 
not contain ammonium sulphide. 

The solution gives the reactions of the polythionic acids, reducing 
chameleon, and when it is boiled with hydrochloric or sulphuric acids 
sulphuretted hydrogen is evolved and sulphur precipitated. It exhibits 
the behaviour of trithionic acid with reagents. A small quantity of 
mercurous nitrate gives a permanent black precipitate, whilst with an 
excess it yields a black precipitate, changing to white. With silver 
nitrate a white precipitate is formed, which rapidly becomes yellow, 
and finally black. An attempt was made to determine by means of 


* Deut. Chem. Ges. Ber., iv, 446—449. 


INORGANIC CHEMISTRY. 659 


permanganate solution the quantity of trithionic acid formed, and 
although no good results were obtained, the amount was found to be 
very small, neither could the trithionate be separated by crystallisa- 
tion on account of the readiness with which it decomposes. 

Ammonium trithionate, ammonia and manganese oxide—the violet- 
grey substance above mentioned—are formed by the action of ammo- 
nium sulphate on manganese sulphide in the following manner :— 
2(NH,)2SO, + MnS = (NH,).8,0, + MnO + H,O + 2NH;. In the 
presence of excess of manganese sulphide the ammonium trithionate 
undergoes a further change (NH;).8;0. + MnS = Mn§;0, + (NH;,).S. 
Finally, no ammonium sulphide is formed by the action of ammonia 
solution on manganese sulphide. The yellow solution exhibits peculiar 
reactions, and probably contains a polythionic acid, which the author 


is engaged in studying. 
C. E. G. 


On the Sulphazotized Acids. By Av. Ciaus.* 


Ciaus has already studied several bodies resulting from the action of 
sulphurous anhydride on potassium nitrite ;+ these, however, he believed 
were not the primary products of the reaction. In order to obtain a more 
satisfactory result, an alcoholic solution of sulphurous anhydride is 
added to a solution of neutral potassium nitrite. The product formed 
is almost insoluble in dilute alcohol, and separates immediately as a 
white pasty mass. On examination with a microscope, this is found 
to be a mixture of potassium nitrite and a new body which appears to 
possess the formula SO,.NO.K. A purer product is obtained by 
mixing the solution of potassium nitrite with an equal volume of 
alcohol, which precipitates some of the salt, and then adding sufficient 
water to redissolve it. The addition of the alcoholic solution of sul- 
phurous anhydride is continued so long as its smell is rapidly and 
completely removed. The precipitate formed still contains potassium 
nitrite, which can be removed by washing with a little cold water. 

On keeping, the substance becomes acid, and potassium sulphate is 
formed. On heating it in the dried state, decomposition with detonation 
takes place below 100°; on stronger heating, if much nitrite is 
present, nitrous fumes are evolved, but if the nitrite has been removed, 
sulphuric acid vapours are given off. 

The compound dissolves in 2—3 times its volume of warm water, 
which on standing deposits crystals of potassium disulphohydroxyazate. 
On heating to boiling, nitric oxide is evolved; sometimes, however, a 
single drop of dilute hydrochloric acid is sufficient to start decomposi- 
tion through the whole solution, during which sulphuric acid is formed. 


* Deut. Chem. Ges. Ber., iv, 504—509. + Journ. Chem. Soc. [2], ix, 307. 
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It can be boiled with water to which potassium hydrate is added, with 
very little decomposition. On cooling it solidifies to a crystalline mass, 
which gradually changes to large prismatic crystals. On heating the 
new body with lead dioxide and water to 40°—45°, an intensely violet 
solution of potassium trisulphoxyazate, NO.3SO;K, is formed, but 
on stronger heating in presence of potassium nitrite, violent evolution 
of gas takes place, and lead sulphate remains. On heating with soda- 
lime or potassium hydrate, only a part of the nitrogen is evolved as 
ammonia. More accurate information is deferred to a future paper. 
The experiments by Chapman on the formation of sulphates from 
the nitrous ethers by sulphurous anhydride, seem to confirm Claus’s 
results. The latter thinks it probable that in the first instance a 
double compound is formed between the nitrite and the sulphurous 
anhydride, which when heated decomposes into a sulphate and nitriv 
oxide, as in the case of the inorganic compound. Some experiments 
have been made in this direction. If alcoholic solution of sulphurous 
anhydride is added to nitrous cther, no reaction takes place; but on the 
addition of potash heat is evolved, potassium sulphite and nitrite are 
precipitated, which gradually redissolve, and fine brilliant needles are 
formed, which are neither nitrite nor sulphite. With ammonia, gases 
are evolved, and after standing a solid crust of potassium disulphammio- 


nate is formed: 
A. P. 


New Facts about Selenium. By P. Guyot. 


SeLeniuM dissolved in carbon bisulphide does not precipitate either 
acid or neutral salts, except silver nitrate. It precipitates a certain 
number of metals in alkaline solutions as selenides. With iodine it 


forms protoiodide of selenium, easily crystallisable. 
J. B. 


On the Decomposition of Phosphorus Trichloride by Water. 
By K. Kravt.* 


Kravt calls attention to the appearance of phosphorus among the pro- 
ducts of the decomposition of phosphorus trichloride by water. From 
his experiments it appears that when the chloride is added by drops to 
ice-cold water, with continual stirring, only a trace of phosphorus is 
obtained; but if the chloride is dropped into boiling water, each 
addition is attended by a luminous appearance and considerable sepa- 
ration of amorphous phosphorus. The luminous appearance can be 
avoided by using moderately warm water, when also phosphorus is 
obtained. When trichloride of phosphorus is distilled with a little 
* Ann. Ch. Pharm., clviii, 3832—334. 
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water, or, what is the same thing, with some phosphorous acid, phos- 
phorus separates in reddish-yellow drops, and the residue contains 
orthophosphoric acid. The reaction would seem to be as follows :— 


Tribromide of phosphorus behaves with phosphorous acid in a 
similar way to the trichloride, but the decomposition takes place at a 


somewhat higher temperature. 
W. H. D. 


On the Behaviour of Arsenic Acid towards Hydrochloric Acid. 
By JosepH MAYRHOFER.* 


On distilling hydrochloric acid containing arsenious acid, the whole of 
the arsenic is found in the distillate; the quantity of arsenic is greater 
in the earlier portions of the distillate, the later portions are not wholly 
free from it. From a statement of Rose’s, the author hoped to be able 
to purify some commercial hydrochloric acid by oxidising the arsenic 
to arsenic acid and distilling. The aqueous hydrochloric acid, of 1°09 
to 1:1 sp. gr., was digested with binoxide of manganese, or treated 
with chlorine, and distilled. No portion of the distillate, however, 
was perfectly free from arsenic. The author finds that this results 
from the reducing action of hydrochloric acid on arsenic acid, in con- 
sequence of which arsenious chloride and chlorine are produced. 

Hydrochloric acid of 11 sp. gr. distilled with arsenic acid gave 
traces— fuming hydrochloric acid and arsenic acid solution when dis- 
tilled together gave considerable quantities—of arsenic in the distillate. 

Arsenic anhydride reacts with hydrochloric acid gas at the ordinary 
temperature to form chlorine, water, and arsenious chloride. 45 grms. 
arsenic anhydride required about 100 hours for complete decom- 
position. The chloride was recognised as arsenious chloride by its 
boiling point and by analysis. 

An attempt was made to form arsenic chloride by passing chlorine 
through arsenious chloride cooled to — 20°; the liquid, however, 
when freed from chlorine by a current of dry air, weighed a few 
milligrams less than before. 

Hydrochloric acid can be freed from arsenic by a method of Betten- 
dorf’s,t in which the arsenious acid or chloride is precipitated as 
metallic arsenic by means of stannous chloride, and the filtered liquid 
diluted with water to 1°12 sp. gr., is submitted to distillation. 
This method gives satisfactory results only with the strongest fuming 
acid. 

Hydrochloric acid can also be freed from arsenic by diluting it some- 


* Ann. Ch. Pharm. clviii, 326—332. t Zeitschr. f. Chem. [2], v, 492. 
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what with water, and submitting it to prolonged treatment with 


sulphuretted hydrogen. 
W. H. D. 


The Action of Water on Antimonious Chloride. By A. SABANEJEW.* 


By treating antimonious chloride with different proportions of water, 
compounds corresponding to the formule SbClO and Sb,0;.2SbOCl 
were obtained. 

SbC1O was found to exist in two conditions, amorphous and crystal- 
line. The former was obtained by adding to SbCl; three times its 
quantity of water; the crystalline variety by adding to 10 parts of 
SbCl;, 7 parts of water, and allowing the mixture to remain a few 
days. 

.0,.28bC10 was obtained when SbC], was treated with from 5—50 
parts of water. That produced by the action of cold water crystallised 


in silky oblique prisms. 
A. T. 


The Phenomena of Dissociation in Aqueous Solutions of Ferric Chloride. 
By F. W. KrvKke.t 


Tue ferric chloride employed was prepared by passing chlorine, in slight 
excess, through a solution of pure ferrous chloride at a temperature of 
50°. The resulting solution was concentrated by evaporation and 
allowed to crystallise in a cool place. The crystals of ferric chloride 
thus obtained, when dissolved in water, yielded a solution free from 
any excess of acid. A standard solution containing exactly 32 per 
cent. of ferric chloride was then made, and from ‘this, by suitable 
dilution, all other solutions were prepared. 

All solutions of ferric chloride are decomposed on heating, the more 
readily the more dilute they are. According to the strength of the 
solutions, the degree of heat to which they are raised, or the length of 
time during which they are exposed to this heat, the phenomena of 
dissociation observed may vary. The first effect observed in all solu- 
tions, when their temperature is raised, is a greater or lesser degree of 
darkening, owing to the formation of soluble ferric oxide (Graham’s 
oxide) and free hydrochloric acid. If the temperature be now raised 
still higher, or continued for some length of time at the same degree, 
the solution becomes turbid, and deposits, according to concentration 
or temperature, either difficultly soluble ferric oxide (Péan’s), oxy- 
chloride, or dense anhydrous ferric oxide. The following table gives 


* Zeitschr. f. Chem. [2], vii, 204—207. t J. pr. Chem. [2], iii, 286. 
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the temperatures at which these various phenomena are observed in 
solutions of different degrees of concentration :— 


Concentra- : ’ Separation | Formatiou | Formation 
tion in a. . Graham’s of Péan’s of oxy- of dense 
per cent. C23" Fe,03. chloride. Fe.03. 

82 100—130° — ea Above 100° 140° 
16 100—120° FeCl ° ei “ 120° 

8 100—110° is <a oi ot ar 

: — stituted. ; ; pn 9 

1 83 100°—130°F ie *. 

$ 75 Remain | 100°-—130° ‘ 

+ 64 dissociated ne ; 

3 54% | on cooling. ee ‘ 
ae 36* ; ‘ 


Solutions containing j per cent. or less of ferric chloride are 
decomposed under the influence of light, even at a temperature of 5° 
or 6° only, though in the dark they keep perfectly at that temperature. 
Solutions of 3 per cent. and upwards are permanent when exposed to 
light at ordinary temperature, and a more or less elevated temperature 
is required for their decomposition. 

In the case of gases and vapours, the density farnishes a ready 
means for estimating quantitatively the amount of dissociation that 
has taken place, but in the case of solutions the alterations in specific 
gravity are so slight, and the changes taking place so complicated, 
that but little help can be derived from this property in estimating 
the amount of change produced. Nevertheless alterations in the specific 
gravity, due to dissociation, may be observed in solutions of ferric 
chloride, as shown in the following table, which gives the specific 
gravities at various temperatures, of two solutions of ferric chloride, 
each containing } per cent. of the salt. One of the solutions was 
freshly prepared, the other was old and dissociated. 


Tempe- Re eahly Old and Tempe- Freshly Old and 
rature prepared and dissociated rature made and dissociated 
. P normal. : P ‘ normal. ii 
0 1 ‘00086 1 -00060 60 rm 0 °98468 
10 1-00080 1 :00041 70 ies 0°97937 
20 0 -99888 0 -99850 80 ee 0°97394 
30 0 ‘99682 0 °99644. 90 oa 0 ‘96776 
40 0°99452 0°99386 100 oe 0°96114 
50 oe 0°98929 on a a 


* Also when kept for some time at a temperature of 20°. 
+ Mixed with hydrated ferric oxide. 


664 ABSTRACTS OF CHEMICAL PAPERS. 


However, the property possessed by colloid ferric oxide, to be pre- 
cipitated from its solutions by the addition of neutral salts of the 
alkalies, discovered by Prof. Graham, gives us the means of estimating 
the amount of colloid oxide present in a solution ; and after its removal 
the amount of unaltered ferric chloride remaining may of course be 
estimated as usual. Since solutions containing more than 1 per cent. 
require to be heated to a temperature above 100° before they are 
decomposed, the author has confined himself to solutions containing 1 
and 4 percent. of ferric chloride respectively. ‘Che solutions were 
heated in an apparatus which permitted a careful regulation of the 
temperature, and allowed the taking of samples at any desired temper- 
ature, at the same time preventing any evaporation. The experimental 
results are laid down in a series of tables, and may be summed up as 
follows :— 

1. In solutions of ferric chloride the amount of decomposition pro- 
duced increases with the rise in temperature, but is not proportional 
to this rise. 

2. With a constant temperature the amount of decomposition 
increases with the time up to a certain maximum. The increase is 
rapid at first, becomes gradually slower, and reaches the maximum 
after the lapse of about twelve hours. 

The author finally explains the method sometimes a for 
separating ferric oxide from manganese, cerium, nickel, and cobalt, 
carefully neutralising the solution with ammonium or sodium car- 
bonate, and boiling, whereby the ferric oxide is precipitated, while the 
other metals remain in solution,—as depending on the formation of 
colloid ferric oxide, which is then precipitated by the alkali-salt present. 

The method proposed by Hofmann and Frankland of purifying 
sewage by the addition of ferric chloride also illustrates the same phe- 
nomena. The very dilute solution of ferric chloride produced is 
decomposed, as before described, even at ordinary temperature, and 


the ferric oxide precipitated carries down the other impurities. 
A. D. 


Contributions to the Knowledge of Indium. By K. J. Bayer.* 


Bayer, for the complete and rapid purification of indium from other 
metals, uses a method based on the fact that soluble indium compounds 
are completely precipitated by boiling with hydrosodic sulphite, whereas 
the metals accompanying indium are only partially precipitated by this 
reagent, and not precipitated at all, if much ammonia salt is present in 
the solution. 

The method of procedure adopted by the author is as follows :— 


* Ann, Ch. Pharm., clviii, 372—376. 
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Freiberg zinc is dissolved in crude hydrochloric acid, with the excep- 
tion of a small quantity; the solution is allowed to digest in the cold 
with this undissolved zinc for 24 to 36 hours, whereby all the indium 
present is precipitated on the zinc; the clear solution of zinc chloride 
is then poured off, and the metallic deposit removed from the unattacked 
zinc. 

The metallic mud is treated with afew drops of dilute sulphuric acid, 
to dissolve any basic chloride of zinc, and then washed with hot water 
until it has no longer an acid reaction. The mixture of metals is then 
treated with nitric acid; sulphuric acid is added in excess; and the 
liquid evaporated until all the nitric acid is driven off: by these opera- 
tions, tin is separated as stannic oxide, and lead as sulphate. 

Water is then added, in which the sulphates of indium, zinc, copper, 
cadmium, iron, and lead dissolve in small quantity. The precipitate is 
removed by filtration, and well washed, and ammonia in great excess is 
added to the filtrate, whereby the copper, zinc, and cadmium are dis- 
solved, while all the indium and iron remain behind, accompanied by a 
little zinc, cadmium, lead, and copper. The well washed precipitate is 
dissolved in the smallest possible quantity of hydrochloric acid, mixed 
with bisulphite of soda in excess, and boiled till the smell of sulphurous 
acid has almost disappeared. The whole of the indium now separates 
as a white, fine, crystalline powder, perfectly free from copper, zinc, 
cadmium, andiron. The precipitate is filtered off at once, and washed 
with hot, air-free water. If much iron is present, the precipitate must 
be filtered in an atmosphere of carbon dioxide; or better, the iron is 
completely removed by repeated precipitation with bisulphite of soda. 

The precipitate may still contain lead or sodium sulphite; it may be 
obtained pure by dissolving in aqueous sulphurous acid, filtering from 
any lead sulphite, and boiling the filtrate. 

The crystalline indium compound, dried in vacuo over sulphuric 
acid, gave on analysis, numbers which the author expresses by the 
formula 2In,03;.38O0, + 8H?O, adopting 113°4 for the atomic weight 
of indium, a number supported by Bunsen’s recent determination of 
the specific heat of indium.* The insolubility in water of this sulphite, 
renders it suitable for the quantitative estimation of indium. From 
the sulphite, the various indium salts can be prepared, as it dissolves 
easily in dilute acids, with evolution of sulphurous oxide, 

From a solution of the chloride, the indium can be completely pre- 
cipitated by boiling with potassic nitrite. The precipitate contains 
neither nitrous acid nor potassium; it consists of the hydrated oxide, 
In,03,3H?0. W. iH. D. 


* Page 182 of this volume. 
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Chemical Changes undergone by some Silver Treasure-trove found al 
Hildesheim. By A. ScHertTEe..* 


TuE treasure-trove consisted of some silver vessels which were found in 
October, 1868. 'The metal was very much decomposed; every vestige 
of malleability and toughness being gone. It was very brittle, breaking 
with a granular fracture. The exterior of the vessels, where they had 
been in contact with the strata of clay in which they were imbedded, 
was covered with a crust of silver chloride of varying thickness. This 
crust, on closer examination, proved to be heterogeneous in its compo- 
sition. On the exterior was avery thin almost black layer which broke 
in pieces on attempting to cut it. It gave on analysis 87 per cent. silver, 
and 12°8 per cent. chlorine. Subchloride of silver contains 85°89 per cent. 
silver and 14°11 per cent. chlorine. 

On this layer was a thicker, paler, and sectile layer of silver chloride : 
it‘ gave 75°43 per cent. silver and 24°51 per cent. chlorine. Between 
the silver chloride and the undecomposed metal, was a small quantity 
of a dark slightly glistening powder, which was gold. One of the 
fragments, weighed with the adhering silver chloride, 1°665 gram. : 
without it 1:150 gram; therefore about 25 per cent. of the metal had 
been converted into chlorine-compounds. 

The first two of the following analyses are by the author, the third is 
from the laboratory at Gottingen :— 


I. II. III. 
Silver .... 94°00 98°20 94°78 
ae 2°70 trace 3°18 
Copper.... 3°26 1°56 1°92 


The first cause of the change above described is to be sought for in the 
quantity of copper present (though it is but small). The water filtering 
through the clay contained a chloride in solution ; this chloride acting on 
the copper converted it into cupric chloride; this in its turn acting on 
the silver, formed silver chloride and cuprous chloride; the latter was 
again converted into cupric chloride, and a further quantity of silver 
was decomposed. 

As the superposed clay kept the chloride solution long in contact 
with the metal, a little copper was enabled to effect the decomposition 
of a large quantity of silver. The clay too acted as a filter, and thus 
the thickness of the crust was accounted for. The gold, as the atoms 
of silver and copper were converted into chloride, settled as a powder 
on the undecomposed metal. 

The author kept a frame, rolled out thin, for six months in a moder- 
ately strong solution of salt. At the end of that time it was brittle. 


* J. pr. Chem. [2], iii, 319. 
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0830 grm. had lost 0°027 grm. A green precipitate had settled on the 
sides of the vessel. It was dissolved in nitric acid, and the copper 
determined as sulphide; it gave 0°023 grm. copper. 

The alloy had given up 27°7 per cent. of its total contents of copper. 
The author concludes by drawing attention to one of the methods em- 
ployed by goldsmiths for colouring golden articles. A mixture of 4 
parts of nitre and 2 parts of salt is boiled with a little water until the 
mass becomes almost thick; 3 parts of hydrochloric acid are then 
added, and the article to be coloured plunged for a short time into the 
mixture. If the action be continued too long, or the mixture be too 
dilute, the metal becomes brittle. This is to be explained by the 
unequal way in which the gold and copper in the alloy are attacked. 

E. T. C. 


Mineralogical Chemistry. 


Occurrence of Diamonds in Xanthophyllite. By P. v. JEREMEJEW.* 


In the xanthophyllite of the Schischimskian Mountains, near Slatoust, 
the author has observed diamonds of varying size irregularly dis- 
tributed through the plates of the mineral. When magnified 30 
diameters they are readily recognised, and with 200 diameters their 
crystalline form is seen to be that of the hexakis-tetrahedron combined 
with a slightly developed tetrahedron, the faces of the first form being 
distinctly rounded, those of the latter flat. Most of the crystals are 
colourless and quite transparent; some have a pale brown tint. They 
are symmetrically disposed in the matrix, their trigonal intermediate 
axes being vertical to the foliation of the xanthophyllite. The green 
plates of this mineral nearest the rounded masses of talcose slate and 
serpentine, enclose unusually large numbers of them, and they are like- 
wise found in the two rocks themselves. W. F. 


Freieslebenite and Diaphorite. By V. v. ZEPHAROVICH.T 


Recent observers have variously stated the crystalline system of 
freieslebenite to be monoclinic, rhombic, or triclinic. The author availed 
himself of the opportunity of deciding the question which presented 
itself in the acquisition of a very fine crystal, from Przibram, 2 mm. 
long, } mm. broad, and terminated at one end with 22 exceedingly 
lustrous faces, together with many other less perfect ones from the 
same locality. All his determinations accorded in indicating the 
rhombic system as the true one. The specific gravity of these crystals 
varying not inconsiderably from that of freieslebenite, the author 


* Jahrbuch fiir Mineralogie, 1871, 275. + Jahrbuch fiir Mincralogie, 1871, 277. 
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examined the typical specimens from Freiberg and Hiendelaencina, 
and found them to agree, in respect to form and density, with 
the data given in Brooke and Miller’s Mineralogy. The Przibram 
mineral, therefore, is not freieslebenite, as Reuss, from his analytical 
results, which undoubtedly correspond with the composition of freies- 
lebenite, was led to believe. 

The author arrived at the following conclusions :— 

1. The mineral hitherto termed freieslebenite consists of two distinct 
species, the one monoclinic, the other rhombic. 

2. The two species have the same composition, but differ in form 
and density. 

3. The substance AgyPb;Sb,Si,, is therefore dimorphous. 

4. The rhombic species, which has been termed diaphorite, and has 
a density = 5°90, is found at Przibram; no freieslebenite accompanies 
it. At Briunsdorf, near Freiberg, it is also met with sparsely, and in 
association with freieslebenite. 

5. The monoclinic species, freieslebenite, whose density is 6°35, 
appears most prominently at Freiberg and Hiendelaencina. 

6. The forms of diaphorite and freieslebenite are allied by similar 
facial inclinations, and they in turn show a relation to the similarly 
constituted species, stephanite and antimonite. W. F. 


On the Cerussite of Kirlibaba in Bukowina. By V. Vv. ZEPHAROVICH.* 


THIs mineral is already known to accompany the galena of this region. 
Crystals of remarkable beauty have recently been met with, measuring 
13 mm. long and 7 mm. broad, and of a yellowish or greyish-white 
colour. Both as individuals and in groups they are but to a slight 
degree attached to the quartz or decomposed mica-slate, and con- 
sequently exhibit almost perfect development. A prismatic develop- 
ment along the principal axis, and occasionally simultaneously 
along the brachydiagonal, is generally observed in them. In 
addition to the three pinacoids, of which the basal is but slightly 
developed, there are found the often greatly developed prism o P, ina 
less degree, the brachyprism, oP,, the brachydomes 3P 00, p 00, 2p 00, 
83P co, 4P oo, the pyramid P, and, what is new for cerussite, the brachy- 
pyramid Pu. The orientation of these forms, often apparently very dis- 
torted through dissimilar development of faces, is aided by an almost 
constant surface character of individual forms. The macropinacoid 
always presents a fine vertical striation, sometimes by oscillatory com- 
bination with oP. 
* Jahrbuch fiir Mineralogie, 1871, 286. 
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The brachypinacoid has strongly marked horizontal striation, or 
decreases gradually by the occasional introduction of the faces of the 
brachydomes; of the latter, Poo has strong vertical striation. The ratio 
of the macrodiagonal, brachydiagonal, and principal axis is 1°6396: 1: 
11852. The Kirlibaba crystals often bear considerable resemblance to 
hexagonal combinations, and some recall the aragonite of Bilin. W. F. 


On the Pyro-electric Properties of Topaz. By W. G. HANKEL.* 


Pyr0-ELECTRICITY is a more common phenomenon in crystals than has 
hitherto been supposed, and is not confined to hemimorphic minerals. 
In topaz, and in many other minerals, an extraordinary extension of 
certain faces may hinder the development of others, and this we are 
not justified in regarding as hemimorphism. The author, in common 
with Groth, dissents from Lang’s view that topaz is hemimorphic. The 
pyro-electric phenomena of topaz differ from those observed in hemi- 
morphic crystals of turmaline, calamine, &c., as well in the distribution 
of the positive and negative electricity, as in the changes brought about 
in it by differences in crystalline form, imperfect development, or 
injuries to the crystal. Experiments with many crystals from 
Schneckenstein in Saxony, Nertschinsk, the Imengebirge, Brazil and 
Asia Minor, led him to the following conclusions :— 

1. The pyro-electricity of the crystals is not dependent on hemi- 
morphism, but is probably a property of all crystals, as soon as the 
remaining physical circumstances allow of its production and accu- 
mulation to an amount that can be measured. 

2. As in crystals not hemimorphic both ends of one and the same 
axis are crystallographically similar, they must comport themselves 
similarly as regards electricity, that is, should exhibit the same polarity, 
in case they have actually undergone an equal development. 

3. The distribution of electricity on crystals not hemimorphic, 
depends, in addition to their molecular structure, on their external 
form, and with any changes in the latter, may be modified in a defi- 
nite manner. 

4. As hemimorphism is an exceptional condition in crystallography, 
so is likewise the appearance of polar axes—-axes the ends of which 
exhibit opposite electricity—an exceptional instance, and is, in fact, 
dependent on hemimorphic constitution. It appears at present that 
any change made in the external form of hemimorphic crystals fails to 
bring about any qualitative variation in the distribution of electricity, 
and the latter is, therefore, essentially dependent on the dissymmetry 


of the molecules. W. F. 
* Jahrbuch fiir Mineralogie, 1871, 287. 
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On Certain Causes of Difference in Orystals of Carbonate of Lime. By 
H. CrepNner.* 


In an inquiry into the dimorphism of this carbonate, the author sought 
an answer to the question: has a certain foreign admixture toa mineral 
solution any influence in determining or modifying the faces of crystals 
deposited from it? He describes the following experiments :— 

1. From a pure and cold solution of bicarbonate of lime, when satu- 
rated or moderately dilute, the carbonate separates at ordinary tem- 
peratures as calespar, in the form of the fundamental rhombohedron ; 
when such a solution is more dilute it separates as prismatic aragonite. 

2. From a cold solution of bicarbonate, to which silicate of potash 
has been added, the calcespar that is deposited is remarkably transpa- 
rent, well defined, and rich in faces. The author had previously 
noticed that it is from association with apophyllite that certain cale- 
spars of Andreasberg and Lake Superior derive their complex form. 

3. When the soda-salt was used in place of silicate of potash, the 
results were similar. 

4, On employing a mixture of the two silicates, the crystals of cale- 
spar presented the same features. 

5. From a cold solution of carbonates of lime and strontia in car- 
bonated water, the two being dissolved together, acicular or prismatic 
aragonite separated, even when the solution was moderately dilute. 
Bicarbonate of lime, to which bicarbonate of strontia was added or 
introduced by dialysis, gave acicular and wedge-shaped aragonite, 
accompanied with crystals of calespar, the latter increasing in number 
as the admixture of strontia was reduced. The spectroscope showed 
the presence of a trace of strontium in the aragonite; in short, such 
results place it almost beyond doubt that a trifling proportion of 
strontia is of influence in the formation of aragonite. 

6. The addition of a solution of gypsum to cold bicarbonate disposes 
a portion of the latter to take the form of aragonite. 

7. In the presence of a sufficient quantity of lead salt, carbonate of 
lime crystallises in the form of aragonite. This is seen in nature in 
the case of tarnovicite. If, however, the amount of lead carbonate 
present be small, the lime carbonate separates as calespar, with greater 
numbers of faces. The general conclusions arrived at by the author 
are :—I. The addition of certain bodies to a solution of a mineral sub- 
stance exerts an influence on the form and the number of faces of a 
crystal deposited from it. II. By the presence of certain bodies in its 
solution, one and the same mineral substance may receive an impulse 
to form totally different mineral species. JII. Carbonate of lime, 
which separates from cold pure and not too dilute solutions of its acid 


* Jahrbuch fiir Mineralogie, 1871, 288. 
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carbonate, as calespar, is deposited partly in the form of aragonite, 
on the addition of trifling quantities of carbonate of lead, sulphate of 
lime, or carbonate of strontia. IV. Differences in temperature and 
degree of concentration of solution are not the only causes of the 
dimorphism of carbonate of lime. WwW. & 


On a New Locality of Meneghinite. By A. FRenzEL.* 


Tuis mineral species named by Recchi, and hitherto found only at 
Bottino, in Toscana, has been discovered in the emery bed at 
Ochsenkozof, near Schwartzenberg in Saxony. It occurs in compact 
masses, disseminated through the emery, has a metallic lustre, a black- 
ish leaden-grey colour, black brilliant streak, compact to even fracture, 


hardness = 3, and specific gravity = 6°367. Two analyses gave the 
numbers :— 
Lead, Copper. Antimony. Sulphur. Tron, 
Loses GORE 1°38 19°60 17°04 —_ 99°35 


II..... 60°09 1°56 19-11 18°22 0°25 99°23 


These results indicate the formula 4PbS,Sb.8;, or that previously 
assigned to meneghinite. W. F. 


On the Composition of Plumbostib and Embrithite from Nertschinsk. By 
A. FRENZELF 
Tue author gives the results of two analyses (I and II) of the former 
mineral, the specific gravity of which he finds to be 6°12—6°22, and 
one of the latter, III, whose specific gravity is 6°32, 
Lead. Copper. Antimony. Sulphur. 

I. .... 59°64 0°88 19°49 18°05 98°06 

knee 59°44 0°88 21°48 18°14 99°94, 

III. .. 59°30 0°80 21°47 18°04 99°61 


These results correspond with the formula 10PbS.3Sb.8;, and demon- 


strate the identity of embrithite and plumbostib. 
W. F. 


On the Occurrence of Amorphous Sulphide of Mercury in the Mineral 
Kingdom. By G. Moore.f 

In Lake County, California, this mineral forms a crust in clefts and 

hollows on a silicious gangue, associated with cinnabar and iron- and 

copper-pyrites. It is amorphous, often encrusts iron pyrites, and has 


* Jahrbuch fiir Mineralogie, &c., 1871, iii, 290. 
t Jahrbuch fiir Mineralogie, &e., 1871, iii, 290. 
{ Jahrbuch fiir Mineralogie, &c., 1871, iii, 291. 
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many small cavities enclosing crystals of cinnabar. The fracture is 
conchoidal to brittle, hardness 8, and specific gravity 7°701—7‘748 ; 
the colour greyish-black, the streak on porcelain pure black, and, 
before the blowpipe, it behaves like cinnabar. The mean of several 
analyses gave these results: sulphur, 13°82; mercury, 85°79; iron, 


0°39; and quartz, 0°25. Total 100°25. 
W. F. 


Two New Pseudonorphs. By A. Revss.* 


Ty a specimen of bluish-black psilomelane associated with fibrous 
limonite, from Oberneisen, in Nassau, cavities were observed, one of 
the largest of which contained pseudomorphic crystals, showing the 
combination 5R.OR. They are bluish-black, and consist on the 
outside of a layer of psilomelane of varying thickness; within, 
however, they are composed in one part of a raspberry-red rhodo- 
chrosite, with the cleavage still distinct: in another part only 
a nucleus of this mineral remains, or has altogether disappeared, 
and in this case the crust of psilomelane is thicker. The compact 
psilomelane must have had an origin similar to that of the pseudo- 
morphs, and still consists in some parts of a loose aggregation of 
rhodochrosite granules, psilomelane occasionally penetrating between 
and enclosing them. Every stage of the transformation is to be met 
with. The conversion of rhombohedral carbonates, by absorption of 
oxygen, and sometimes of water, into higher oxides and their hydrates 
are well-established facts, that of chalybite into brown iron ore being 
a familiar example. 

The second pseudomorph occurs on a granular quartzite, from 
Kapnik, through which small crystals of pyrites are disseminated, and 
whose upper surface is partly covered with crystallised quartz. On this 
crust are octohedrons, from one-third to one inch in size, and with very 
cracked drusy surface. The faces of the numberless very small indi- 
viduals composing them are shown, by the way in which they reflect light, 
to be in parallel positions. Their surface consists of a blackish-brown 
blende; below this is a sharply-defined layer of yellowish or reddish- 
white rhodochrosite, which firmly adheres to the greenish-black nucleus 
of the crystals, consisting of alabandite, which, though somewhat 
decomposed, still retains traces of its cleayage and the greenish-black 
streak. On the psendomorphs, as well as on the quartz crystals, are 
small rounded or botryoidal masses of rhodochrosite. Alabandine is 
the starting-point of these pseudomorphs. Its octohedrons might at 
first have become covered with a crust of finely-granular blende, and 
beneath this the transformation of sulphide of manganese into carbo- 


* Jahrbuch fiir Mineralogie, &c., 1871, 291. 
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nate may have taken place; the pre-existence of the crust of blende 
is rendered evident by the presence of small particles of rhodochrosite 
on the surrounding quartz. W. F. 


On the Nephrite (Punamu) of New Zealand. By A. Kenncort.* 


Tue author examined a portion of a block weighing 180lbs. The 
fracture was very even, the colour a dull and dirty grass-green, which 
appeared purer and paler in the thin splinter, and the lustre was incon- 
siderable. The hardness was 5°0—6°0, and the specific gravity 3°03. 
Before the blowpipe the thin fragments became white and less lustrous, 
and fused with some difficulty to a greenish-yellow vesicular slag. As 
the analyses of this nephrite did not accord with that of other speci- 
mens, the author examined a section in the microscope. The slide was 
sufficiently transparent to allow print to be read through it at a dis- 
tance of half an inch. With powers from the weakest up to 600 linear, 
the mass appeared to be made up of one mineral only. It has the 
appearance of a microcrystalline ground penetrated by numerous fine 
fibres, and gives one the impression that the material is made up of 
fine linear crystalloid bodies irregularly grown together. A section 
parallel to the nearly even fracture of the nephrite ‘exhibits the tangle 
of fibres more distinctly than a slide cut at right angles to the fracture. 
Under crossed and parallel Nichol’s prisms, the entire mass presents a 
beautiful mosaic of blue and yellow which merge into each other and 
change on rotation. Occasionally small black granules or crystals are 
seen, the latter having a hexagonal section, sometimes regular, at others 
with three alternate larger sides, or with an oblong rhomboidal outline. 
L. R. V. Fellenberg, of Berne, has given an analysis of a specimen of 
punamu of dark blackish-green colour, which became sea-green when 
held to the light, and in structure was sinuose and splintery. Its specific 
gravity is 3°023, and composition: silica, 57°75; alumina, 0°90; iron 
peroxide, 0°38; iron protoxide, 4°79 ; manganese protoxide, 0°46 ; nickel 
protoxide, 0°22; lime, 44°89; magnesia, 19°86; water, 0°68. Total, 
99°93. 

Assuming the iron protoxide present as magnetite, the alumina and 
lime as anorthite, and discarding the water, the oxygen-ratios of these 
percentages indicate for this mineral the formula 8RO.9SiO2, or that 
formerly assigned to grammatite, with which species it, moreover, ap- 
proximately accords in the ratio of lime to magnesia, inclusive of the 
oxides of iron, manganese, and nickel. If, however, the water be con- 
sidered a constituent, the composition differs still more from that of 
amphibole. It is probable, then, that this punamu or nephrite is a 
single species, namely, grammatite. 

* Jahrbuch fiir Mineralogie, &c., 1871, 293. 
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A comparison of the 25 published analyses of nephrite, mostly from 
worked specimens and of prehistoric times, has led the author to refer 
them all to a microcrystalline imperfectly schistose variety of gramma- 
tite in the form of a rock of slightly varying composition, the result 
of admixture. W. F. 


On the Occurrence of Baryta in Silicates. By G. C. WirrstT4in.* 


A. Mirscuerticu found baryta in many felspars, even so much as 
2°3 per cent. in some. Subsequently Dr. Ludwig Raab examined 50 
silicates, including many felspars, but found no baryta in any. 

Wittstein has analysed 50 silicates from the Oberpfalz, and has 
found that of ten felspars, no fewer than six contained baryta. 


| I. | If. ITI. | IV V. VI. 

| | 

| | 
Silicic acid ............| 72°006 | 65°750 | 65°784 | 63°825 | 64°031 | 69°531 
Alumina ............+-| 10°849 | 18-220 | 19-183 | 19-125 | 19-323 | 11°416 
Ferric oxide .......... —- | — — —_ — 3°070 
Ferrous oxide......+++.; — | 0°300 0°134. | 0 262 0 092 — 
DES accescscdcooscse| 2 ee | Gas 0-600 0 :'974 0°437 2 °734 
Baryta....scccsccccees | 2°518 0°500 0 °4.24 0 °322 trace trace 


DME codcscvecsecerss| 29GB] 8974 2°836 1°75 2 °350 1°142 
Potash........+++.+++-| 10°838 | 10°325 | 10°850 | 13-450 | 13-650 | 11°988 


| 99 *900 | 99 °706 | 99901 | 99°733 | 99 883 | 90 875 


} 


C. H. G. 


On the Oil-bearing Limestone of Chicago. By T. Sterry Hunvt.t 


Tue author in this paper brings forward further evidence in support of 
his original assertion, that the limestone rocks of the Upper Silurian 
or Lower Devonian is the true source of the petroleum found in the 
St. Lawrence basin. An examination of the limestone quarries near 
Chicago, shows that the whole rock seems very uniformly saturated 
with petroleum, which exudes from the natural joints and fractured 
surfaces. Specimens of this dolomitic limestone gave on analysis 
54°6 p. ec. of carbonate of lime. Two portions of 100 and 138 grams 
respectively were treated with dilute hydrochloric acid. The tarry 
residue was for the most part soluble in ether. In one case the slight 
insoluble residue amounted to 0°4 p. c., of which 0°13 was volatile by 
heat, the remainder being silicious. 

The brown ethereal solutions gave on evaporation and subsequent 


* Dingl. Polyt. Journ., ce, 336. 
+ Am. Journ. Sci. [3], i, 420—424. 
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drying at 100° C. 1570 and 1:505 p.c. of the weight of the rock taken. 
This oil was reddish-brown, viscid, and of 0-935 sp. gr. at 16°. 

The author shows that this amount is not so trifling as has been 
assumed, since an area of one mile of this oleiferous dolomite, one foot 
in thickness, would. contain 8,850,069 gallons of 231 cubic inches. 
But the Chicago limestone-rock has an average thickness of 35 feet : 
hence four square miles of it contain as much oil as has been raised 
during the last ten years in Pennsylvania, the total produce from 
1860 to 1870 having been twenty-eight millions of gallons. The 
author, in conclusion, maintains that this explanation of the source of 
the petroleum in the St. Lawrence basin is the only satisfactory one. 


C. G. 


On the Geology of the Delta and the Mud-lumps of the Passes of the 
Mississippi. By Eve. W. HitGarn.* 


Tue mud-lumps, or islets, which occur in the passes of the Mississippi 
below New Orieans, originate in upheavals of the bottom in the region 
lying between the extreme point of the mainland and the crest of the 
bar at the main outlet of the passes. The upheaval varies from an 
almost secular rate to as much as several feet in 24 hours. They are 
found in all stages of progress; the islet bearing its first tuft of rushes, 
the active mud-cone giving out mud accompanied with gas; the extinct 
and collapsed cone surrounded by its circular wall; and lastly, the 
shoal—-the end of all of them. Various theories have been held as to 
the cause of these mud-lumps. The author holds, however, with 
Lyell, that their formation is due to the pressure exerted by newly- 
formed deposits upon a substratum of yielding mud, accompanied 
incidentally by evolution of gas. A large portion of the paper is 
devoted to this question and its bearings on the recent geology of the 
Mississippi. 

The gases given out, together with water and mud, from the active 
mud-cones, were analysed by the author with the following results :— 


East Crater. Marindin’s Lump. 


“ Knight’s Well,” New Orleans. Passe 4 l’Outre. 


Carbonic acid ...... 2°97 9°41 
Marsh-gas ....+++. 91°81 86°20 
Nitrogen ....... os 4°39 

100°00 100°00 


The waters of different springs gave on analysis the following 


results :-— 
* Am. Journ. Sci. [3], i, 238—246, 356—368, 425—435. 
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TaspLE—continued. 
— Sea water. 
mag nse Well. + aga oe Average com- 
ew Orleans. miles out. position. 
¥z. VI. VII. 
bn | e¢ a. | 5 e 


76 870.2 °700| 77 “032 
1 °640,0-070| 1°997 


a. " ; 
Chloride of sodium ....|0°02310) 37 °880| 56-479} 1°6723 
potassium ..|0°00790| 12 950) 19°315] 0°0357 
calcium ....|/0°00060| O0°980 1°467] .. 
magnesium .. |0°00630} 10°330, 15 404] 0°2310 


isn — | oe trace. | trace. [(0°002} 0°058 
000300} 4 °920) *335] 0°1077| 4°950,0°140) 3:°994 
| | 0°1289 5-920|0-230| 6-562 
Carbonate of calcium....|0°01120! 18°360; .. — -.  |0°003) 0:086 
= magnesium. . 0 °00760) 12-450 4 - i 
BHIOB 000s cccccccecese (0 CGlen, 3°130 


10°620! .. | 10-271 
0360 


Bromide of magnesium.. 
Sulphate of calcium .... 


| 
0 °06100, 100 -000)100 -000} 2 +1756 100 *000/3 -505)100 -000 
- | 


Specific gravity ......+.! 


foie ee 1-01630 1°0298 
' 


The general results deducible from the foregoing analyses may be 

thus stated :— 

1. There is a general similarity of composition between the waters 
of the mud-]ump springs, pointing to a common origin. 

2. The sodium and magnesium show an approximation to the ratio 
of these constituents in sea-water. 

3. The most obvious differences between the mud-lump springs and 
ordinary sea-water are—the absence of sulphates, and their 
partial replacement by chlorides,—the presence of large amounts 
of earthy carbonates as well as of iron. The amount of potassium 
salts is largely diminished. Bromides which are present in 
traces only in the water of the Gulf, seem to be entirely absent. 


The character of the materials ejected by the mud-lump springs, as 
determined by the author’s investigations, may be summed up as 
follows :— 

The gas is such as is evolved by vegetable matter in its first stages 
of lignitization. 

The earthy matter contains both river and marine fossils. 

The mud-lump waters appear to be sea-water more or less diluted 
and chemically changed by the influence of decomposing organic 
matter, and the more active ingredients of the river deposit, viz., 
carbonates of lime and magnesia, and oxide of iron. 

The removal of the sulphuric acid, with the attendant formation of 
pyrites, owing to the reducing action of the organic matter, is easily 
understood, but the author is unable to account for the increase of 
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chlorine, since the analyses show an actual replacement of sulphate of 
magnesium by a corresponding quantity of chloride. The diminution 
of the potassium salts the author believes to be due to the action of 
the clay. 


The remainder of the paper is devoted to geological considerations. 
C. G. 


Analysis of a Cement Stone. By E. Retcuarpt.* 


Tue stone was found in the neighbourhood of Jena, and is largely 
employed for the manufacture of cement. It was of a dark-grey 
colour, possessed a clayey odour, and showed isolated remnants of 
petrified fish-teeth, and here and there traces of iron pyrites. 

The finely powdered material was evaporated twice with excess of 
concentrated hydrochloric acid; and the insoluble portion, separated 
by filtration, was fused with barium carbonate, after the removal of 
the soluble silica by means of solution of sodium carbonate. Both 
solutions were analysed as usual. The hydrochloric acid solution 
gave, in 100 parts of the limestone, CaO, 28:05; MgO, 12°96; 
Fe,0;, 3°83; FeO, 4:17; MnO, :22; Na.O, ‘40; K,0O, °85; soluble 
SiO,, 2°96; CO, 36°00; SO;, °22. Total 89°16, to which must be 
added °66 p. c. of water given off at 120° C., and 10°18 p. c. of residue 
insoluble in acid. 

From these numbers it follows that 35°93 p. c., or nearly the whole 
of the carbonic anhydride was combined with the lime and magnesia. 
The percentage found by loss amounted to 36°06, and by means of 
barium hydrate to 35°91 p.c.; ferric, ferrous, and manganous oxide 
and the alkalies were partly combined with silica, partly in the free 


state. The composition of the soluble portion of the stone may be 


expressed as follows :— 


. th . 
S 8 ag ‘ ° - = ; 
2SIBISiesi/sislSialsie¢ 
5 ) 8 es ry = A bd wD ea 


49 84 | 26°96} 0°36 | 3°83 | 4°17 | 0°22 | 0°40 | 0°35 | 2°96 | 0°66 | = 89°75 


The residue, insoluble in hydrochloric acid, after being freed from 
soluble silica by digestion with sodium carbonate, amounted to 10°28 p.c., 
and gave, for every 100 parts of the limestone, CaO ‘76, MgO °14, 
Fe,0; °60, Al,O; 1°60, K,0 °18, Na,O ‘19, SiO, 3°78; sand 3°26; or, 


* Dingl. Polyt. Journ. cc, 219. + Soluble. 
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3) cS) 
© "a P a 
‘2S 3 3 oo oS 2s 
26 | 28 | 28 | &S | ES | BF F 
£§ a 3.8 2. ES £2 I 
pe | or Sx aes o nl a 
Aaa Na O'a Br a <a RR 
' 
sami | — 
0°26 0:47 | 2°01 | 0°46 | 0°95 3°04 3°26 = 10°45 


The oxygen ratio in the metallic oxides and in the silica, viz. : 


R.0. R,05. Si0>. 
1 2°7 3°8 


leads to the formula R,O.SiO, + R,O;.SiO., 7.e., the formula of 
zeolite, natrolite, or labradorite. 

The dolomitic constituents are closely expressed by the formula :— 
2MgCO;.3CaCO;. The quantity of iron pyrites was extremely small, 
0-1 p. c. of sulphur only being present, = *175 p. c. of FeS,. The stone 
was free from phosphoric acid and chlorine. 


W. V. 


Organic Chemistry. 


Determination of the Relative Positions of the Substituted Radicals in 
Aromatic Compounds. By C. GranBe.* 

AccorpinG to Huebner,f the constitution of the bi-substitution products 

of benzene can be as well explained by the prismatic formula of 

benzene given below, as by using Kekulé’s formula, which represents 

the carbon atoms in benzene as joined together in a ring, and linked 

together by one and by two combining units alternately.t 


] 
6  : 


| 5 3 
3 | >3 
ae g 
4- 
* Deut. Chem. Ges. Ber., iv, 501—504. + Ann. Ch. Pharm., elviii, 33. 


I The latter is the only formula of benzene yet proposed which affords a satis- 
factory explanation of the formation of the additive products, such as CgH¢Clg. 


ee ee 


— 


ee ee 
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But such is not the case; Huebner’s own researches have confirmed 
the author’s views on the constitution of the three phthalic acids*, the 
position of the carboxyls being in phthalic acid 1: 2, in isophthalic 
acid 1: 3, and in terephthalicacid 1:4. If weadopt Kekulé’s formula 
we can easily explain why, of these three acids, only phthalic acid 
forms an anhydride, as it is the only one in which the carboxyls are close 
together; but in using the prismatic formula, we have not only to 
assume that the contiguous positions 1:2 and 1:4 are different, but 
there is, further, the great difficulty of finding a reason why tere- 
phthalic acid does not yield an anhydride as readily as phthalic acid. 
The fact that, of the three dioxybenzenes, only hydroquinone forms a 
quinone, likewise speaks in favour of the riug formula. ‘ 

8. 


Investigations on Isomerism in the Benzene-Series. XIV.—On the 
Determination of the Chemical Position in some Toluene Derivatives. 
By F. BeiusTein, and A. KUHLBERG.t 


Jn a former communication{ the authors had shown that tlie nitro- 
groups in dinitrotoluene occupy, respectively, the para- and meta- 
positions. Also, that, on nitration of the acetyl-derivative of ordinary, 
solid (para-) toluidine, the substituted hydrogen occupied the ortho- 
position. It became, then, interesting to ascertain the behaviour of 
the isomeric toluidines when similarly treated. 


I. Derivatives from Dinitrotoluene. 


Parachloro-metanitrotoluene.—C,H;(Cl),(NOz),CHs. By partial re- 
duction of dinitrotoluene with ammonium sulphide the nitro-group 
in the para-position is affected§ ; consequently, on replacement of the 
amido-group by chlorine, para-chloro-metanitrotoluene necessarily 
results. This body was prepared by distilling an intimate mixture of 
the platino-chloride of the diazo-compound obtained from #-nitro- 
toluidine with 10—12 times its weight of ignited soda, or fine sand. 


(C,H,(NO.)N2.Cl)2.PtCl = 2C;H,(NO.)Cl + Ny + Ch + Pt. 


It crystallises in long, glistening, yellowish needles, which are in- 
soluble in water, difficultly soluble in cold, but readily soluble in 
boiling alcohol, and melt at 38°. It is easily volatilised in a current of 
steam, and is unaffected by boiling with a mixture of potassium di- 
chromate and sulphuric acid. On reduction with tin and hydrochloric 
acid, parachloro-metatoluidine hydrochloride, C;Hs(NH,)C1.HCl + aq. 
is obtained. The nitrate of this body forms long, broad, anhydrous. 


* Ann. Chem. Pharm., cxlix, 26. + Ann. Ch. Pharm., clviii, 335—-353. 
t Ibid., clv, 13. § Ibid. 
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needles. The free base is solid, but melts at a comparatively low 
temperature. 

On Paraiodo-metanitrotoluene and Derivatives. By A. HEYNEMANN. 
—1. Paraiode-metanitrotoluene, Ce5H31,(NOz2)m-CHs, was prepared, ac- 
cording to Griess’s directions, by the action of concentrated hydriodic 
acid on diazonitrotoluene sulphate. It is obtained from alcohol in 
beautiful, slightly yellowish crystals, which are very soluble in ether 
and carbon bisulphide, and melt at 60°5°—61°. It is not possible, by 
the action of chlorine, to replace the iodine by chlorine; further sub- 
stitution of chlorine takes place. 

2. Paraiodo-metatoluidine, C>H;1,(NH2)m-CH3s, was obtained from 
the former by reduction with tin and hydrochloric acid, &c. It melts 
at 48°—49°, is very soluble in alcohol, ether, and carbon bisulphide, 
and crystallises from dilute alcohol, on slow evaporation, in colourless, 
needle-like crystals. The nitrate separates from a hot aqueous 
solution, on cooling, in scales having a nacreous lustre. If the solu- 
tion containing an excess of acid be warmed too long, it becomes of a 
red colour. 1000 parts of water, at 16°, dissolve 9°5 parts of salt. 

It follows, from the constitution of the above base, that paraiodo- 
toluene, a body already described by Kérner,* must be obtained from 
it on substituting hydrogen for the amido-group. Unfortunately, this 
reaction does not admit of realisation. Paraiodo-metatoluidine nitrate 
can only be converted into the diazo-compound with very great diffi- 
culty, and the latter is so unstable as to be decomposed by water, even 
in the cold. Thus, by the action of nitrous acid, a body was obtained, 
crystallising from hot water in fine, yellow needles, melting at 165°, 
which, from the analysis, seems to be dinitroiodocresol, CsHI(NO,.)2 
(OH).CH;. It is soluble in soda, and is reprecipitated by hydrochloric 
acid. This nitro-body is more readily obtained on treating the product 
of the action of nitrous acid with warm water. 

3. Parabromo-metanilrotoluene, CsH;Br,(NO-)m-CHs, was prepared 
by decomposition of the perbromide, C;H¢(NO.)N,Br. Bro, of the diazo- 
derivative of B-nitrotoluidine with alcohol. It crystallises from dilute 
alcohol in fine, yellowish needles; on slow evaporation in short, thick 
prisms. Melting point 45°. 

4, Parabromo-metatoluidine, CsH;Br,(N He) m-CHs, obtained by reduc- 
tion of the above, melts at 30°. Its nitrate is difficultly soluble in 
water ; 1,000 parts at 17° dissolve 9 parts of the salt. 


II. Derivatives of Paratoluidine. 


1. Dinitro-acettoluide, CysH2(NO:)2.NH(C:H;0).CHs, is obtained by 
the action of nitric acid of 49° Beaumé on para-acetotoluide. It forms 
* Zeit. f. Chemie, 1868, 327. 
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long, pale-yellow needles, much more soluble in hot than in cold 
alcohol. Melting point 190°5°. 

2. Dinitroparatoluidine, C;xH;(NH:),(NOz)2, is readily prepared from 
the above by heating with an equivalent quantity of potassium hydrate 
in alcoholic solution. Yellow needles, difficultly soluble even in hot 
alcohol; more soluble in benzene; melting point 166°. It is but 
slowly reduced by tin and hydrochloric acid, and it would seem that 
toluylenediamine, and not a triamine base, is formed. 

3. Orthonitro-parabromotoluenc, CsH;(NO2),Br,.CH;, was obtained by 
the action of alcohol on the perbromide of the diazo-derivative of nitro- 
paratoluidine. Slender light-yellow needles, melting at 33°—34°. 

4. Orthonitro-paraiodotoluene, Cg>H;(NO.),1,CH;, obtained by the 
action of hydriodic acid on the sulphate of the diazo-derivative from 
nitroparatoluidine, forms flat, yellow needles, easily soluble in hot alco- 
hol, extremely soluble in carbon bisulphide. Melting point 55°—56°. 


III. Derivatives of Metatoluidine. 


1. Orthonitro-metaacettoluide, Cs5H3(NO)2,N,,H(C2H;0).CHs, is ob- 
tained by the action of nitric acid of 45° B. on pure metaacettoluid. 
Crystallises from boiling water, in which it is very difficultly soluble, 
in microscopic needles, which melt at 196°—197°. 

2. Orthonitro-metatoluidine, CsH3(NO2),(N Hz) ,,.CHs, is obtained from 
the above either by the action of sulphuric acid or of potassium hydrate. 
It is very difficultly soluble in water, from which it separates in small 
lemon-yellow needles. The free base crystallises out from a hot dilute 
nitric acid solution, so that its basic properties are extremely weak. 
Melting point 127°—128°. By the action of nitrous acid and alcohol 
it is converted into orthonitrotoluene. The circumstance that an ortho- 
derivative is formed by the substitution of hydrogen in metatoluidine is 
of considerable practical importance. Crude toluidine is a' mixture of 
para- and meta-toluidine; but since identical hydrogen-atoms in each 
are replaced, it is not necessary, in preparing the ortho-derivatives, 
first to carry out the troublesome separation of the two modifications 
of toluidine. 

3. Meta-iodotoluene, CeH,1,,.CHs, is obtained by the action of hydri- 
odic acid on the diazo-derivative from metatoluidine nitrate. A colour- 
less liquid, which boils constantly, without decomposition, at 204°, It 
cannot be converted, by oxidation, into an acid, but is burnt to 
water and carbonic anhydride. 

4, Nitro-metaiodotoluene, C>(H3(NO;)I,,.CH3, prepared by the action 
of fuming nitric acid on meta-iodotoluene. Microscopic needles, 
moderately soluble in alcohol. Melting point 103°—104°. 
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IV. Derivatives of Orthotoluidine. 
1. Metanitro-orthoacettoluide, C;yH¢(NOz) m.NH(C:H;0), was prepared 


from orthoacettoluide in the same manner as the analogous meta- 
compound. It crystallises from alcohol in small rhombic prisms from 
water, in which it is very difficultly soluble, in small needles, or short 
thick prisms. Melts at 101°—102°. 

2. Metanitro-orthotoluidine, C;H¢(NOz)m-(NH2),. From the above 
by decomposition with potassium hydrate. Long, slender, saffron-yellow 
needles, difficultly soluble in boiling water; soluble in acids, and re- 
precipitated by ammonia. Melting point 133°—134°. In order to 
determine the position of the nitro-group, it was converted by the 
action of water and nitrous acid into nitrotoluene. The body so 
obtained was found to be identical with metanitrotolwene, and the tolui- 
dine from this identical with metatolwidine. 

The result of the author’s observations may be rendered as follows : 
—On substitution of hydrogen in the acetyl-derivative of para- or 
meta-toluidine, the hydrogen in the ortho-position is replaced ; in ortho- 
toluidine replacement of the hydrogen in the meta-position is effected. 

3. Orthoiodotoluene, CsHyI,.CHs, from ortho-toluidine. A colourless 
liquid, of exactly the same boiling point (204°) as metaiodotoluene, 
and of the same specific gravity (1°698). It is also not converted into 
an acid by oxidation, which is remarkable, since orthochloro- or bromo- 
toluene readily yield the substituted benzoic acids. 


V. Isomeric Toluylene-dianines. 
y 


The existence of at least four nitrotoluidines has been established by 
previous experiments. Of these one is formed by the partial reduction 
of dinitrotoluene, the three others by nitration of the three isomeric 
toluidines. 

1. Para-meta-toluylenediamine, p.m.C;H¢(NH2)2 This is the known 
form obtained by reduction of dinitrotoluene. Hofmann gives 99° as 
its melting point, and about 280° as the boiling point. The sulphate, 
C,H,(NH.)..H,SO, + 2aq., crystallises from water in long, prismatic, 
glistening crystals, which do not lose their water of crystallisation over 
sulphuric acid; 100 parts of water at 19°5° dissolve 5°58 parts of salt. 

2. Para-ortho-toluylenediamine, p.o.C;H¢(NH2)2. This modification is 
obtained by reduction of nitroparatoluidine with tin and hydrochloric 
acid. The solution is freed from tin by hydrogen sulphide, and evapo- 
rated to dryness; the residue, intimately mixed with pulverised caustic 
lime, is then distilled from a combustion-tube. It is obtained in bril- 
liant white scales, which melt at 88°5°, and distil unchanged at 265°. 
It is moderately soluble in cold, more soluble in hot water. The 
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aqueous solution of the base is extremely unstable, becoming black after 
standing a few hours. The hydrochloride crystallises in long needles, 
extremely soluble in water. The sulphate, C;H¢(NH:)..H,SO,+1aq., 
forms magnificent, brilliant white, glistening scales ; 100 parts of water 
at 19°5° dissolve 9:29 parts of salt. Both the free base and its salts 
become oxidised, when exposed to the air, much more readily than 
parametatoluylenediamine and its salts. 

3. Meta-ortho-toluylenediamine, m.o.C;H¢(NH,).. Nitrometatoluidine 
is attacked with great energy by tin and hydrochloric acid. The free 
base is colourless and crystalline; it melts at 80°, and boils constantly 
and unchanged at 270°. It is even less stable, when exposed to the 
air than para-ortho-toluylenediamine. The sulphate,C;H,(NH.)2.H,SO,, 
is anhydrous and pulverulent, difficultly soluble in cold, more so in 
hot, water. 100 parts of water at 11:5° dissolve ‘84 parts of salt. 

The following is a tabular arrangement of the characteristics of the 
isomeric toluylenediamines :— 


Para-Meta. Para-Ortho. Meta-Ortho. 
Melting point .......... 90°. 88° °5 80°. 
Boiling point ..,....... 280°. 265°. 270°. 

The )} forms..........| Long prisms. Scales. A powder. 

H.SO, }contains ...... 2H,0. 13H;0 — 

salt J 100 pts. H,0 .. 5 ‘58 pts. at 9°29 pts. at 0°84 pts. at 
dissolve........ 19 °5°. 19 5°. 11 ‘5°. 

H. EH. A. 


By 


On the Action of Sodium on the two Isomeric Monobromotoluenes. 
W. LovGuinine.* 


Tne author describes the results he has obtained in the investigation 
of the action of sodium on solid and liqnid monobromotoluene, in con- 
sequence of Th. Zincke’st notice on the same subject, to whom he 
relinquishes the further study of the isomeric ditolyls and their oxida- 
tion-products. 

In the main his results are the same as Zincke’s. He has employed 
light petroleum oil—B.P. 60°—100°—as solvent for both the solid and 
liquid bromide, having found the reaction to be less violent than when 
anhydrous ether was employed. About three days were required for 
the conversion of 100 grams of the solid bromide. The products of the 
reaction are: much regenerated toluene; a relatively large quantity of 
crystals, melting at 117°—119°, which remain liquid until 96°, and then 
suddenly solidify. These the author at first held to be stilbene, but he 


* Deut. Chem. Ges. Ber., iv, 514. + Page 510 of this volume. j 
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is now led by Zincke’s communication to believe that they are solid 
ditolyl. Together with the crystals, a quantity of an oil of aromatic 
odour was obtained, which was freed from the last traces of crystals 
by refrigeration in a mixture of ice and salt; this boiled, after several 
rectifications, between 277° and 288°, and gave numbers agreeing with 
the formula C,H. The monobromotoluene employed was dry and 
solid at the ordinary temperature, and could contain but traces of its 
liquid isomeride ; it therefore seems impossible that the above liquid 
ditolyl is derived from liquid monobromotoluene. Considerable quan- 
tities of condensation-products were also always formed, which solidified 
to a black glistening mass. The yield of crystals and liquid ditolyl 
was always slight; about 10 grams of the former and 3 grams of the 
latter were obtained from 200 grm. solid bromide. 

The liquid monobromotoluene employed was prepared from the 
original mixture of bromides boiling at 182°—183°, from which the 
solid bromide was separated by refrigeration, in a mixture of ice and 
salt, seven to eight times repeated. It then boiled constantly at 180°°5 
—181°. Sodium was found to have no action at the ordinary tem- 
perature on liquid bromotoluene dissolved in its own volume of petro- 
leum oil, reaction taking place only when the mixture was heated on 
the water-bath to 50°; gas was also evolved, which was not observed 
in the case of the solid bromide, the quantity increasing with the tem- 
perature. The reaction is terminated at this temperature in about six 
days ; the products are regenerated toluene; an oil boiling above 200° ; 
and a solid residue, but this in less quantity than from the solid 
bromide. The oil deposited a small quantity of crystals of the same 
melting point and outward appearance as the above, probably also 
resulting from a trace of solid bromide still present. The oil distilled 
for the greater part between 272°—277°, or slightly lower than the 
liquid ditolyl obtained as bye-product from the solid bromide. It was 
not analysed, but the author regards it as liquid ditolyl, on account of 
its forming the main product of the reaction. 

Finally, the author has sought to purify liquid monobromotoluene by 
a method based on the above observation, that it is unattacked by 
sodium at ordinary temperatures, whereas the solid is strongly acted 
upon. The greater portion of the solid was first removed from the 
mixture by thrice repeated refrigeration, the liquid portion was then dis- 
solved in thrice its volume of oil, and one-quarter the quantity of sodium 
necessary to decompose it entirely, was added. The sodium was much 
acted on after standing over night; the liquid was decanted and dis- 
tilled, and again similarly treated. At the fourth repetition of this 
operation the sodium remained bright, and the liquid clear, even after 
standing for five days. The boiling point of the body thus purified 
was 180°5°—181°. H. E. A, 
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On Isomeric Dibromotoluenes. By E. WRoBLEWSKY.* 


By the action of bromine on solution of metatoluidine, there is produced, 
as the author has previously shown, a dibromotoluidine containing one 
of the bromine-atoms in the ortho position: by the action of alcoholic 
nitrous acid on this compound, a dibromotoluene is obtained ‘crystal- 
lising in very beautiful long needles, almost insoluble in water, not 
very soluble in alcohol, of B.P. 239°, and M.P. 42°5°; it yields a 
nitro-dibromo-toluene of M.P. 59°. 

By similarly treating paratoluidine, another dibromotoluidine is 
obtained yielding with nitrous acid a dibromotoluene, crystallising in 
fine long needles, of B.P. 241°, M.P. 60°, and giving a nitro-dibromo- 
toluene of M.P. 124°. 

Five out of the six dibromotoluenes existing, according to the 
benzene nucleus theory, are now known: the variety (a) = 1, 2, 4 has 
been obtained by the author from the perbromide of orthobromo- 
paratoluidine: Fittig’s dibromotoluene is (6) =1: 2:4: a third was 
obtained by the author from the perbromide of orthobromometa- 
toluidine; thisis either (¢c) = 1: 2: 3, or (d) = 1:2: 5: the first di- 
bromotoluene mentioned in this paper is either (c),(d), or (e) = 1: 2: 6, 
whilst the fifth body is that mentioned above, as produced from 
dibromoparatoluidine, and is either ‘(c), (d), or (e); the one yet 
remaining to be discovered, therefore, is (f) =1:3:5. Probably 
the one from dibromoparatoluidine is (e), whilst that from dibromo- 
metatoluidine is (d). 

Attempts to obtain (f), which corresponds in structure to mesitylene, 
are already in progress. 


C. R. A. W. 


Researches on the Constitution of the Benzene Derivatives. 
By V. v. RicutTer.t 


By replacing in benzene two hydrogen-atoms by other monad radicals, 
three isomeric modifications can be obtained. Of these the constitution 
of the three phthalic acids is best known, and if we want to determine 
the constitution of any other bi-substituted benzene, it ought to be 
transformed either directly or indirectly into one of these three acids. 
The conclusions drawn from such a transformation are, however, not 
quite decisive, as it is well known that such compounds may be easily 
converted into other isomeric modifications. Kekulé has shown that 
this is the case with the sulpho-benzenic acids. Another example is 
afforded by the dibromobenzene, which is obtained by the direct 
action of bromine upon benzene, and, according to Meyer, is a para- 
compound, inasmuch as he succeeded in converting it into terephthalic 


* Zeitschr. f. Chem. [2], vii, 209. t+ Deut. Chem. Ges. Ber., iv, 459—468. 
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acid. On the other hand, the same dibromobenzene is obtained by 
acting with phosphorus pentabromide on bromophenol, which appears 
to be an ortho-compound, as Koerner transformed it into common 
bromobenzoic acid. The author believes that the latter view is the 
correct one. By acting with nitric acid upon bromobenzene, he 
obtained bromonitrobenzene, which melts at 125°; this was converted 
by means of tin and hydrochloric acid into bromamidobenzen, which 
crystallises in octohedrons melting at 61°—62°. 

Its nitrate, which forms long straight needles, readily soluble in hot, 
sparingly in cold water, was treated with nitrous acid, and bromine- 
water was added to the solution. The precipitated diazoperbromide was 
decomposed by boiling absolute alcohol, and thus a dibromobenzene 
was obtained identical with that formed by the direct action of bromine 
on benzene. This reaction again shows that dibromobenzene belongs 
to the ortho-compounds, because the bromonitrobenzene from which it 
was produced can also be obtained from nitraniline, which by reduc- 
tion and subsequent oxidation yields quinone. This is further proved 
by the fact that when bromonitrobenzene is heated with caustic potash 
in sealed tubes, orthonitrophenol is formed. 

From these experiments it follows that one transformation is not 
sufficient to decide the constitution of one of these compounds, and it 
is only when three isomerides are converted by analogous reaction into 
other isomeric compounds, that we are justified in considering their 
constitution as known. 

As we know very little about the connection between the phenol and 
benzene derivatives on the one hand, and the substituted toluenes and 
benzoic acids on the other, it appeared of importance to obtain substi- 
tuted benzoic acids from the three bromo- and chloronitrobenzenes. 
This may be effected by acting on the latter compounds with potassium 
cyanide, when the following reaction takes place :— 

CHL { NO, + ONK = CoH} ON + NOK. 

The nitro-compounds have to be heated with pure potassium 
cyanide and alcohol to 180°—200°, and sometimes higher. After 
the reaction is finished, the tubes contain a sublimate of ammo- 
nium carbonate, and on opening them a large quantity of ammonia 
escapes. The dark-coloured contents (containing potassium nitrite) 
are boiled with alcoholic potash as long as ammonia escapes, then 
diluted with water and filtered, and the acid is precipitated with hydro- 
chloric acid. For purification it is dissolved in ammonium carbonate, 
and treated with animal charcoal, this process being repeated until 
the acid appears perfectly white. 

Bromonitrobenzene, melting at 125°, yields at 180° large quantities of 
orthobromobenzoic acid. 
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Bromonitrobenzene, melting at 56°, which was prepared from binitro- 
benzene by Griess’s method, yields also easily metabromobenzoic acid. 

Bromonitrobenzene, melting at 36°, is not acted upon by potassium 
cyanide, even at 280°. 

Quite similar results were obtained with the chloronitrobenzenes. 
That melting at 84° gave at 200° orthochlorobenzoic acid; that which 
melts at 46° had to be heated to 250°—270°, and yielded chlorosalylic 
acid (metachlorbenzoic), whilst the liquid chloronitrobenzene was not 
acted upon at all. This shows that the nitro-group is not acted upon 
in the para-compounds. 

The metabromobenzoic acid obtained from bromonitrobenzene melting 
at 56° may also be prepared from anthranilie acid (metamido-benzoic 
acid) by adding a little water to its nitrate and passing nitrous acid in 
until all the salt is dissolved. On adding bromine-water to its solution 
the diazoperbromide separates in hard red crystals. By adding alcohol 
to it, evaporating, and boiling the residue with alcoholie potash, in 
order to decompose the ether of the metabrombenzoic acid, a solution 
is obtained from which hydrochloric acid precipitates impure meta- 
brombeuzoic acid, which is purified in the same way as the acid 
obtained from bromonitrobenzene. It melts at 137° and sublimes 
in flat needles. Its most characteristic salt is the barium salt, 
(C,;H,BrO,).Ba, which is very soluble in water, whilst the salts of the 
two other isomeric acids are much less soluble. The calcium salt 
(C,H,BrO,).Ca + 2H,O forms crystalline crusts. By fusing meta- 
brombenzoic acid with caustic potash, salicylic acid is formed. 

The nitro-compounds and the nitrous ethers are generally regarded 
as having quite a different constitution; but Mendelejeff has already 
pointed out that the difference in their reactions might as well be pro- 
duced by the differently constituted groups with which they are com- 
bined. Just as chlorine behaves differently in C,H;Cl and in C,H;Cl, 
or in C,H;.CH,Cl and in C,H,Cl.CH;, so will the group NO, show 
different reactions in the nitrous ethers and in nitro-compounds. The 
author has found that potassium cyanide acts on nitro-ethane (ethyl 
nitrite), forming potassium nitrite, and a fatty acid, which appeared 
to be propionic acid, but which was not obtained in a quantity sufficient 


for analysis. 
C. 8. 


On a New Series of Aromatic Hydrocarbons. By Tu. ZincKe. 
Part II.* 


Diphenylmethane or Benzylbenzenet is only slowly acted upon by a 
boiling solution of 2 parts of potassium dichromate, 3 of sulphuric acid, 


* Deut. Chem. Ges. Ber., iv, 509—514. t+ See page 508 of this Journal. 
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and 9 of water. The product is an oily liquid, which on standing 
solidifies into a crystalline mass. After being well pressed, the 
crystals melt at 26°—26°5, forming a clear liquid, which boils 
constantly at 300°, and on cooling solidifies to oblique, shining, trans- 
parent prisms. This body is benzophenone, C;H;—CO— C.Hs, identical 
with that obtained frum calcium benzoate. 

On boiling benzyl-tolwene, CsH;—CH,—C,.H;—CHs, with chromic 
acid solution, the first product formed is methyl-benzophenone, the greater 
part of which is further oxidized to benzoyl-benzoic acid before all the 
hydro-carbon is attacked. 

Methyl-benzophenone, CSH; -CO—C;H,—CH,, is an oily liquid with 
a faint aromatic smell, and boiling at 307°—312°. 

On adding an acid to a cold solution of one of its salts, the benzoyl- 
benzoic acid, CH; - CO—C,H,—CO.H, separates as a gelatinous pre- 
cipitate ; from a hot solution it is obtained in the form of small silky 
needles. It is sparingly soluble in cold water, in chloroform, benzene, 
and toluene, a little more in hot water; in ether, alcohol, and glacial 
acetic acid it dissolves readily, less easily in dilute alcohol. From hot 
dilute alcohol or chloroform it crystallises in thin plates having a satiny 
lustre ; from dilute acetic acid it separates in thin long needles. It melts 
at 194°—195°, and sublimes at a higher temperature in large needles 
resembling very much sublimed benzoic acid. The barium salt, 
(C,,H,O;).Ba + HO, crystallises from a hot aqueous solution in 
ramified needles, which become anhydrous at 150°—160°. On 
evaporating a saturated solution, the salt crystallises in anhydrous 
plates. The calcium salt, (C\,4H,O;)2Ca + 2H,0, crystallises in needles 
like the barium salt, but is more soluble. The silver salt, C\.H,O,Ag, 
is a white precipitate, soluble in large quantities of hot water. 

Benzoyl-benzoic acid is at the same time a ketone. On boiling its 
alcoholic solution with zinc and hydrochloric acid, it takes up hydrogen, 
being converted into benzhydryl-benzoic acid, C.H;-CH—OH— 
C.H,—CO,H, which is much more readily soluble in water and dilute 
alcohol than benzoyl-benzoic acid. It erystallises in ramified 
needles, melts at 164°—165°, and is decomposed at a higher tempera- 
ture. By oxidising agents it is again easily converted into benzoyl- 
benzoic acid. The barium salt, (C\H:O;).Ba, forms long hard 
needles grouped in stars: the calcium salt, (C\H,,0;).Ca + 3H,0, 
crystallises in white needles resembling wavellite. The silver salt, 
C,.H,,0;Ag, is a white precipitate sparingly soluble in boiling water. 

Benzhydrylbenzoic acid has the same composition as benzilic acid, 
but these two acids are not identical, as an exact comparison showed. 

When benzhydrylbenzoic acid is heated with concentrated hydriodic 
acid to 150° for some hours, it is transformed into benzyl-benzoic acid, 
C,H;—CH,—C,H,—CO,H, which is also obtained, besides other pro- 
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ducts, by acting on the hydrocarbon with dilute nitric acid. This 
acid is sparingly soluble in cold water; from a hot solution it crystal- 
lises in microscopic needles; from dilute alcohol in larger needles or 
plates with a satiny lustre. It melts at 154°—155°, and sublimes like 
benzoyl-benzoic acid. 

The barium salt, (C,44H10,).Ba, is sparingly soluble, and forms crys- 
talline crusts. The calcium salt, (C,,H,,O,)2Ca, has similar properties, 
and the silver salt is a white precipitate. By oxidising agents it is 
again converted into benzoyl-benzoic acid. On subjecting the calcium 


salt to distillation, diphenylmethane is formed. 
C. S. 


Pyrene. By C. GRanBe.* 


THE author has already communicated some of the results of his 
researches on pyrene to the Berlin Chemical Society,t and now pub- 
lishes the details of his experiments. He prefers to prepare the picric 
acid compound, employed as a means of purifying the crude pyrene, by 
mixing cold alcoholic solutions of the two substances, when it is at 
once precipitated in the pure state. Pyrene picrate, CyHi + 
C,H.(NO,),0H, crystallises from hot alcohol in long glistening red 
needles, which are but very slightly soluble in the cold. It is much 
more soluble in ether and carbon bisulphide, and readily soluble in 
benzene. It can be boiled with very dilute alcohol without undergoing 
change, but hot water slowly decomposes it. Alkalis and ammonia 
remove the picric acid, and the hydrocarbon thus obtained distils un- 
changed at a temperature somewhat above 360°, melts at 142°, and 
crystallises from benzene or ether in rather large rhombic tables. 

Nitropyrene, CyH;NO,. Pyrene is heated for two hours with a 
mixture of equal volumes of nitric acid, sp. gr. 1:2, and water, when it 
melts to a reddish oil which solidifies on cooling. This, after being 
purified by crystallisation from hot alcohol, yields yellow needles 
melting at 140° to 142°. They are only slightly soluble in cold 
alcohol, somewhat more so in hot alcohol, and easily in ether and 
benzene. 

Dinitropyrene, CyHs(NO.)2, is obtained by boiling pyrene with 
nitric acid, sp. gr. 1°45, extracting the nitropyrene formed at the same 
time by boiling the product with alcohol, and finally crystallising from 
glacial acetic acid. It forms slender yellow needles, which are but 
slightly soluble in alcohol, ether, or benzene. Tetranitropyrene, 
CisH.(NO:),, is formed when dinitropyrene is boiled for a long time 


* Ann. Chem. Pharm., clviii, 285—299. 
t+ Deut. Chem. Ges. Ber., iii, 738, and this volume, p. 117. 
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with nitric acid, sp. gr. 1:5, and crystallises in lustrous needles from 
glacial acetic acid, in which it is slightly soluble. It is almost insoluble 
in alcohol, and but very slightly so in ether and benzene. It melts at 
about 300°. 

Dibrompyrene dibromide, C,sHsBr2.Br;. On exposing finely divided 
pyrene to the vapour of bromine in excess, it is absorbed, and the pro- 
duct, when purified by crystallisation from boiling nitrobenzene, forms 
pale yellow needles. These are almost insoluble in alcohol, ether, and 
benzene, but dissolve readily in aniline and nitrobenzene. Tribromo- 
pyrene, C\sH;Brs, separates in the solid state on adding a slight excess 
of bromine to a solution of pyrene in carbon disulphide, hydrobromic 
acid being evolved at the same time. It crystallises from nitrobenzene 
in colourless needles, which may be freed from the solvent by washing 
with ether. It is almost insoluble in alcohol, ether, and carbon bisul- 
phide, somewhat more soluble in benzene, and readily so in hot nitro- 
benzene and aniline. 

Pyrene-quinone, CisHs(O2)". When solid chromic acid is added to 
a hot solution of pyrene in glacial acetic acid, a strong reaction sets in, 
with formation of pyrene-quinone. This compound separates in great 
part during the reaction, and the rest may be thrown down by the 
addition of water to the solution. After being washed with water and 
recrystallised from glacial acetic acid, it forms red needles or prisms. 
The addition of water to the acetic acid solution precipitates it asa 
brick-red powder, which is very slightly soluble in alcohol, ether, 
benzene, and carbon bisulphide, but very easily in nitrobenzene. It 
dissolves in concentrated sulphuric acid with a brown colour, and 
when heated with zinc-dust is reconverted into pyrene. 

Hexhydropyrene, CisHic- Pyrene in alcoholic solution is not acted 
upon by sodium amalgam, and even when heated to 150° with amor- 
phous phosphorus and strong hydriodic acid (boiling at 127°) it is only 
partly converted into hydropyrene. On heating the mixture, how- 
ever, to 200° for eight or ten hours, the whole of the pyrene becomes 
hydrogenised, and the product may be purified by repeated crystallisa- 
tion from alcohol. Hexhydropyrene crystallises in needles or prisms 
which melt at 127°, and are very soluble in ether, benzene, and boiling 
alcohol, but less so in cold alcohol. It does not form a compound with 
picric acid, and when passed through a red hot tube, is again converted 
into pyrene. Other more highly hydrogenised compounds are formed 
along with hexhydropyrene, but the author has not been able to 
isolate them. 

Constitution of Pyrene. From the behaviour of pyrene towards 
chromic acid and nitric acid, it would appear that it does not contain 
any lateral chains, but consists of a closed system of carbon atoms, 
and is therefore analogous in its structure to naphthalene and anthra- 
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cene. The author believes it to be phenylene-naphthalene, — hf. 
and represents its structure thus :-— - id, Afe-x . 
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Chrysene. By C. LiEBERMANN.* ~ 


Tue chrysene employed in this research was extracted from the 
mixture of solid hydrocarbons which have a higher boiling point than 
anthracene, and form the latter portion of the distillate from coal tar. 
By treating this mixture with successive quantities of cold carbon 
bisulphide, the pyrene and similar hydrocarbons are dissolved, leaving 
18 to 19 per cent. of a yellow powder melting at 240°. By crystal- 
lising this from coal-oil (boiling at 150°) the chrysene is obtained in 6 
bright yellow glistening scales, from which the colour cannot be com- 
pletely removed, even by repeated crystallisation from ether, or by the 
insolation of its solutions. It is however obtained colourless by heat- 
ing the yellow crystals with hydriodic acid and amorphous phosphorus 
to 240°; also by boiling them with alcohol and a small quantity of 
nitric acid. It cannot be sublimed without decomposition, and when 
submitted to distillation in a current of gas, its fusing point is lowered 
sometimes as much as 10°. Chrysene, C,sH,2, is very slightly soluble 
in cold alcohol, ether, benzene, or glacial acetic acid, but somewhat 
more so in carbon disulphide. It is moderately soluble in hot coal-oil 
of high boiling-point, and in boiling glacial acetic acid, from both of 
which it separates in the crystalline state on cooling. It melts at 248° 
to 250°, and its boiling point lies above the range of the mercurial 
thermometer. The yellow chrysene dissolves in a large quantity of 
hot sulphuric acid, with a dirty violet colour, forming sulpho-acids, 1 
whilst colourless chrysene forms a pure blue solution. Chlorine acts 
upon it very little in the cold, but on heating a substance is formed 
which sublimes in white needles with partial decomposition. It forms 4 
a picric acid compound, C,sHi,..CesH.(NO.)30H, crystallising in orange 
coloured needles, which are decomposed by the action of cold alcohol, 
being converted into pseudomorphs of chrysene. The author believes 
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the substances described by Williams*, Galletly,f Robiquet and Colin, 
Pelletier and Walter,§ Laurent,|| and Berthelot to be more or less pure 
chrysene. 

Mononitrochrysene, CysH;,NO,. When yellow chrysene is boiled 
with alcohol and a little nitric acid of sp. gr. 14, the solution slowly 
acquires an orange colour from formation of nitrochrysene, and after 
24 hours’ digestion is separated from unaltered chrysene concentrated 
by distillation, and allowed to cool. The liquid is now filtered from 
chrysene and a little nitrochrysene, and on the addition of water, an 
orange-red precipitate of nitrochrysene is formed, which may be 
purified by crystallisation from boiling alcohol. The chrysene remain- 
ing undissolved in the above operation is much less readily acted upon 
by nitric acid than before, and when boiled with potash and recrystal- 
lised, yields colourless chrysene.—Tetranitrochrysene, CisHs(NO2)s. 
On dissolving chrysene in fuming nitric acid in the cold, and adding 
water after some hours, this substance is precipitated as a yellow, 
difficultly soluble powder. By treatment with chromic acid, tetranitro- 
chrysene is in great part destroyed, and when heated to 170° with 
nitric acid, it forms a volatile acid containing nitrogen. 

Bromochrysene. On adding bromine to chrysene suspended in carbon 
bisulphide, hydrobromic acid is evolved, and a substance obtained 
which crystallises from benzene in colourless needles. The analyses 
indicated a mixture of dibromochrysene and tribromochrysene. 

Chrysoquinone, CysHy(O2)"'. On oxidising crystallised chrysene sus- 
pended in glacial acetic by the careful addition of one and a half times 
its weight of chromic acid, and finally heating to boiling to complete 
the reaction, a solution is obtained from which the quinone may be 
precipitated, by the addition of water, as an orange-red powder. In 
order to purify this, it is dissolved in concentrated sulphuric acid, 
filtered through asbestos to separate unaltered chrysene, and precipi- 
tated by water. Repeated crystallisations from benzene render it quite 
pure. It is moderately soluble in hot alcohol, benzene, and glacial 
acetic acid, and crystallises from the former in long rhombic plates. 
It is but slightly soluble in ether and carbon bisulphide, melts at about 
220°, and when more strongly heated, sublimes with partial decom- 
position. It is soluble in cold concentrated sulphuric acid, with a fine 
pure blue colour, which is very characteristic, and is precipitated 
unchanged by the addition of water. Chrysoquinone yields phthalic 
acid when treated with potassium permanganate, or by the prolonged 
action of chromic acid. When it is heated with zinc-powder, chrysene 
is regenerated.—Chrysohydroquinone. On boiling the quinone with 

* J. pr. Chem. Ixvii, 248. + Chem. News, x, 243. 
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zinc-powder and caustic potash-solution, it dissolves to a yellow solu- 
tion, from which acids precipitate colourless flocks of chrosohydro- 
quinone, which can be easily reoxidised to the quinone. This change 
takes place when it is heated to 200° with access of air, or by dis- 
solving it in concentrated sulphuric acid and agitating it with air, 
_ when the solution acquires the characteristic blue colour of the chryso- 
quinone.—Dichlorochrysoquinone and Decachlorochrysene. When one 
molecule of chrysene is heated for a short time to 200° with two mole- 
cules of phosphoric chloride and an excess of phosphorus oxychloride, a 
green uncrystallisable substance is formed, which is soluble in carbon 
bisulphide and phosphorus oxychloride, but almost insoluble in alcohol, 
ether, and benzene. The contents of the tubes, when gradually added 
to alcohol, give a bright yellow flocculent precipitate of dichloro- 
chrysoquinone, C,sH,Cl,0,. On heating chrysoquinone for twelve 
hours to 220° with a large excess of phosphoric chloride, it is converted 
into decachloro-chrysene, CsH,Cli, a yellowish-red uncrystallisable 
substance, soluble in carbon bisulphide. — Tetranitrochrysoquinone, 
C,sHs(NO,),02. Chrysoquinone dissolves in cold concentrated nitric 
acid, and after it has been allowed to stand for some hours, water pre- 
cipitates tetranitrochrysoquinone as an orange-yellow powder, which 
is but little soluble in most menstrua. It deflagrates slightly when 
heated. 

The consideration of the derivatives of chrysene, and its conversion 
into phthalic acid by oxidation, clearly show that it is a member of 
the naphthalene-anthracene series, and moreover the absence of any 
fatty group is rendered manifest by the formation of the quinone and 
its reconversion into chrysene. Strecker has pointed out* that its 
constitution is probably analogous to that of naphthalene and anthra- 
cene, and if the substance prepared synthetically from benzene by 
Berthelott be identical with chrysene, its structure might be repre- 
sented thus :— 


HC—CH 

fw 

HC CH 

ee 

C=C 

/ \ 
HC—C C—CH 
NN AN 
i ,*. ae 
HC=CH HC=CH C. E. G. 


* Lehrbuch der Organ. Chem., 762. t Bull. Soc. Chim., vi, 276. 
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On Mono- and Di-nitronaphthalene. By F. BEILSTEIN and A. 
KUHLBERG.* 


MOoNO-NITRONAPHTHALENE is best obtained by the action of nitric acid on 
naphthalene in the cold: it is easily soluble in carbon bisulphide, less 
easily in alcohol ; crystallises in shining sulphur-yellow needles ; melts 
at 58°°5. 

When a-dinitro-naphthalene melting at 212° is dissolved in alcohol, a 
little strong ammonia added, and a weighed quantity (3 molecules) of 
hydric sulphide passed in, nitro-amido-naphthalene is produced (C. S. 
Wood finds that boiling ammonium sulphide reduces further to ninaph- 
thylamine C,pH;N2,0). The sulphate is but little soluble in water, and 
contains [C,,H,(NO.)(NH:) |2H,SO, + 2H,0, the water of crystallisa- 
tion being lost over sulphuric acid. The free base is crystallisable from 
water and melts at 118°—119°. The nitrate gives a diazo-derivative, 
which, on decomposition by alcohol, gives nitro-naphthalene identical 
in melting point and solubility in alcohol with that described above ; 
whence it is concluded that @-dinitronaphthalene has the two NO, 
groups symmetrically disposed. 

a-dinitro-naphthalene is not attacked by potassium dichromate and 
sulphuric acid, even when very concentrated and after long action. 


C. R. A. W. 


On Olibanum. By A. KursBatow.t 


By distillation with water in a cast iron retort, an oil is obtained constitu- 
ting about 7 per cent. of resin taken ; alcohol extracts from the residue in 
the retort about 72 per cent. of resin, and the remainder is gum. The 
crude oily distillate boils between 160° and 170°, and contains oxygen, 
as Stenhouse previously observed (B.P. 162° according to Stenhouse) ; 
by fractional distillation a hydrocarbon, Olibene, of boiling point 
156°—158°, turpentine-like odour, and sp. gr. 0°863 at 12° is obtained, 
and a small quantity of an oxidized substance boiling above 175°, and 
not furnishing a hydrocarbon by treatment with sodium. Olibene is 
soluble in alcohol and ether, and is resinised by nitric acid; it 
absorbs one molecule of hydrogen chloride, giving on standing a crys- 
talline camphor-like body C,)His.HCl, which melts at 127°. 

The resin extracted as above by alcohol melts readily, and yields on 
dry distillation, traces of an organic acid, and an oil which boils above 
360°, and contains less oxygen than the resin itself. 


C. R. A. W. 


* Zeitschr. f. Chem. [2], vii, 211. + Zeitschr. f. Chem. [2], vii, 201. 
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On the Action of Chlorine on Ethyl Chloride. By WiLHELM 
STAEDEL.* 


By a very large number of fractional distillations of 5000 grams of 
the crude product of the action of chlorine on ethyl chloride, it was 
found that ultimately only between 3 and 4 grams were obtainable, 
boiling between 80° and 90°, whence it is concluded that ethylene 
chloride was not among the products of the reaction ; small quantities 
of pure mono- and di-chlorinated ethyl chloride were separated, boiling 
constantly at 62° and 745° respectively. 

The different results recently obtained by Geuther are explicable as 
the supposition that his ethyl chloride contained alcohol, from which 
the ethylene chloride was formed. 

Regnault has found the boiling point of mono-chlorinated ethyl 
chloride to be 64°, Geuther 57°—59°, while Beilstein and also Kriimer 
have found it to be 60°; of these researches Kriimer’s deserves the most 
confidence, as he operated on larger quantities. 


C. R. A. W. 


Action of Phosphorus Pentachloride on Chloral-ethyl-alcoholate. By 
Louis HEnry.ft 


Tue author has described,t as the product of this reaction, a body 
of the constitution CCl;—CHCl—OC,H;, which corresponds in com- 
position to a tetrachlorinated-ethyl-ether. O. Jacobsen,§ in his paper 
on the chloro-substitution products of ethyl oxide, when speaking of 
tetrachlor-ethyl oxide, remarks that the compound obtained by Henry 
is no doubt identical therewith, but that it is extremely improbable that 
his body should permit, as stated by him, of being washed with water, 
and even with soda, and finally repeatedly distilled at 185°—190° 
without undergoing decomposition. 

In the present notice the author upholds his former statements as to 
the stability of the compound in question, and quotes details of pre- 
paration and purification, having also repeated his former experi- 
ments. ; 

115 grm. chloral-alcoholate were acted upon at one operation; the 
phosphorus oxychloride in the crude product decomposed by water, 
and the oily residue, after washing with solution of sodium carbonate and 
drying over calcium chloride, submitted to rectification. At first 
hydrochloric acid is evolved, and a small quantity of an acid distillate is 
obtained, but the product passing over is soon neutral ; but little distils 
below 180°, the greater portion between 185°—195°; at the close of 


* Zeitschr. f. Chem. [2], vii, 197. t+ Deut. Chem. Ges. Ber., iv, 435. 
t Ibid., 101. § Ibid., 215. 
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the operation the thermometer rises to 210°, and a slight carbonaceous 
residue remains. The pure body, obtained after several rectifications 
of the portion boiling between 185°—195°, boils at 188°—190° (un- 
corrected) under a pressure of 755 mm. and distils without leaving 
any residue. It is extremely sensitive to the action of water; exposed 
to moist air, or in contact with water, it rapidly becomes acid; de- 
composition, however, takes place very slowly both in the cold and on 
warming, and even after heating with an equal volume of water in a 
sealed tube to 100° for several hours, the greater part remained unde- 
composed. Three chlorine determinations gave respectively 66°13, 
67:09 and 66°36 per cent., the theoretical percentage being 66°98. Its 
vapour-density, determined by Hofmann’s method in aniline vapour, 
was found to be 7°398, calculated 7°705. 

The author further holds, as against the opinion of Jacobsen, that the 
properties described by him as characteristic of the tetrachlorethyl oxide 
are by no means improbable, but quite natural, when it is considered 
that it is intermediate between trichlorinated-acetal, CCl,—CH— 
(OC.H;)., and trichlorinated-ethylidene chloride, CCl, — CHCl, and 
should, therefore, resemble in properties the one or the other of these 
bodies. Further v. Meyer* has obtained the corresponding aceto- 
derivative, CCl;—CHCl—OC,H;0, which he subjected to a much 
more energetic treatment in order to effect its purification. 

H. E. A. 


On the Constitution of Allyl-compounds. By FRirpricu 
GEROMONT.T 


ALLYL bromide is admitted to have the structural formula CH.— 
CH—CH,Br, .e., it does not contain methyl: by the addition of the 
elements of hydrobromic acid, two bodies might be produced, viz., 
propylene bromide (methyl-ethylene bromide) CH,— CHBr—CH.Br, 
and tri-methylene bromide CH,.Br—CH,—CH.Br. 
By heating highly concentrated hydrobromic acid and allyl bromide 
in a sealed tube to 100° for a few minutes, almost the whole of the 
allyl bromide becomes converted into a mixture of two isomeric bodies 
of formula C;H;Br2, separable by fractional distillation: one is pro- 
pylene bromide, yielding with excess of alcoholic potash only allylene ; 
the other boils at a higher temperature (160°—163° at 719 mm. un- 
corrected), and forms with alcoholic potash only allyl-ethyl-ether. This 
latter is trimethylene bromide ; treated with glacial acetic acid and silver 
acetate, it yields trimethylene diacetate boiling at 203°—205° at 717 mm. 
uncorrected : with barium hydrate this compound yields trimethylene 


* Deut. Chem. Ges. Ber., iii, 447. + Ann. Ch. Pharm. clviii, 369—371. 
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glycol, as a thick sweet-tasting liquid boiling between 208° and 218; 
evidently this is the alcohol of ethylene-lactic acid and malonic acid. 
Experiments on the oxidation-products of this glycol, and on the 


2 
possibility of forming trimethylene, “ \\ are in progress. 
CH, — CH, 
C. R. A. W. 


On Naphthazarin. By A. A. de Acurar, and Al. G. BayEer.* 


In their previous communicationt the authors suggested that the 
formation of naphthazarin from dinitronaphthalene possibly consisted 
in the direct elimination of nitrogen from the latter, and subsequent 
molecular re-arrangement. They have now endeavoured to test the 
correctness of their hypothesis by an analysis of the escaping gases, 
but do not:find it inany way confirmed. 4 grams of dinitronaphthalene 
when heated with sulphuric acid to 200°, until entirely converted into 
naphthazarin, gave 450 c.c. gas, which contained 86°45 per cent. SO:, 
7°01 per cent. N, and 6°54 per cent. CO. 

They further describe the black substance constantly obtained as a 
by-product, together with naphthazarin. Sulphuric acid only was 
used in all the experiments. The cooled product of the reaction was 
mixed with water, and the black precipitate filtered off from the blue- 
violet solution, and then repeatedly boiled with water acidulated with 
sulphuric acid; much ammonia thus went into solution. The product 
was now dissolved in soda-solution, again precipitated by sulphuric acid, 
the precipitate well washed with hot water, and then dried at 100°. 
Analysis of the product thus purified gave numbers corresponding to 
those required by trioxynaphthoquinone, C,,H;(HO);0.. The same 
body was obtained by the action of sulphuric acid on pure naphthazarin, 
its formation, in this case, heing possibly in accordance with the 
equation :— 


C,Hy(HO),0, + SO,H2, = CyH;(HO);0. + SO, + H,0. 


Thus prepared it is amorphous, with a reddish metallic gloss; it 
cannot be sublimed ; dissolves in alkalies with a dirty blue-violet colour, 
and tinges hot water pale-red. On reduction with zinc-dust it yields 
naphthalene. 

In an operation in which the heating had been carried too far, a 
body was obtained, which, after purification in the same manner, gave 
on analysis less C. and H. than the above, and this the authors look 
upon as a mixture of tri- and tetra-oxynaphthaquinone. 

The before-mentioned blue liquid exhibits a somewhat remarkable 


* Deut. Chem. Ges. Ber., iv, 438. + This Journal, ix, 355. 
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behaviour. It yields, as is known, naphthazarin on boiling, but the 
same also takes place slowly in the cold, the colour changing to red. 
This blue solution certainly does not contain the ready-formed naphtha- 
zarin as such; but little ammonia can be detected in it; whereas, after 
boiling, a considerable quantity is present. After removal of the 
sulphuric acid from it by barium carbonate, a blue-violet neutral liquid 
is obtained containing barium; if this be acidified, it retains the blue 
colour, a sign that the colour is not due to naphthazarin held in solution 
by the carbonate. On heating, the colour changes to red, ammonia is 
formed and naphthazarin may be recognised by all its characteristic 
reactions. Whether this body, which is so difficult of isolation, is an 
azo- or amido- compound is a question; the latter seems the more 
probable, judging from the powerful reducing action exerted by sul- 
phuric acid at 200°. 

If the acidified liquid containing barium, or even the original blue- 
violet liquid, be allowed to stand for some hours, a second body 
separates, which differs both in the colour of its solutions and in other 
respects from the above. It also yields naphthazarin, but with much 
greater difficulty. Naphthazarin prepared by Roussin’s process always 
contains a certain quantity of this body. In their former notice the 
authors quoted the analysis of a black body containing 6°46 per cent. 
of nitrogen; this probably consists for the greater part of one of the 
above-mentioned compounds. 


H. E. A. 


On Gallein. By A. Banyer.* 


Tus new colouring matter is produced by heating pyrogallic acid with 
phthalic acid, or, better, with phthalic anhydride, for some hours, to 
190°—200°, until the mass becomes thick; on dissolving it in hot 
alcohol, filtering, and adding water to the filtrate, a precipitate of 
nearly pure gallein is obtained, which is easily purified by crystallisa- 
tion from hot dilute aleohol. The crystals appear brown in reflected and 
blue in transmitted light ; when the solution dries up, the residue is left 
as a mass with a greenish-yellow metallic lustre. It is almost insoluble 
in cold water; in hot water it is sparingly soluble with a red colour; 
in alcohol it dissolves freely, forming a dark-red solution. Ether also 
takes up a little, but the solution is colourless. Gallein bears a strong 
resemblance to hematein, the colouring principle of logwood; like 
the latter, it dissolves in caustic potash with a splendid blue colour, the 
solution soon assuming a-dirty tinge, and in ammonia with a violet 
colour. The colours which it produces on cloth mordanted with iron 
and alumina, are finer and more stable than the logwood colours, and 


* Deut. Chem. Ges. Ber., iv, 457—459. 
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resemble more those of barwood. Gallein is decomposed by heat 
like hematein, carbonisation taking place, and no sublimate being 
formed. 

Gallein is obtained synthetically from pyrogallic acid, and hematein 
yields pyrogallic acid on fusion with caustic potash. Both are con- 
verted into colourless compounds by reducing agents, gallein yield- 
ing gallin, a body which is obtained in fine crystals, and, in contact 
with ammonia, is again oxidised to gallein, just as hematoxylin, 
under the same conditions, is reconverted into hematein. The exact 
formula of gallein has not yet been determined; it contains less hydro- 
gen than hzematein, C.4H,,0,, to which body it is very closely related, 
and there cannot be any doubt that it belongs to the family of the 
colouring matters of logwood and barwood; it is the first body of this 
group obtained artificially. 

Besides gallic acid, trimesic, pyromellitic, and prehnitic acids, and 
oil of bitter almonds also produce gallein when heated with pyro- 
gallic acid; but terephthalic, benzoic, oxalic, and succinic acids are 
without any action. This shows that the phthalic acid is not used up 
in the reaction, which can only be an abstraction of water and per- 
haps also oxidation. Other dehydrating or oxidising agents, as sul- 
phuric acid, zinc chloride, arsenic acid, nitro-benzene, yield, on fusion 
with pyrogallic acid, brown or black bodies, but no gallein. 

But Wackenroder’s gallerythroic acid, and Berzelius’s ccerulo-gallic 
acid (Blaugallussdure), which are formed by treating gallic acid with 


alkalies, appear to be identical with gallein. 
C. S$. 


On the Constitution of Afsculin. By Huco Scuirr.* 


Tue author confirms his former results, that by the action of acetic 
anhydride on esculin acetyl-esculin, CysHio(C2H30)¢Oo, is formed, and 
that with aniline it yields trianilesculin, C1s5His06(CsHsN)s. 

On acting on esculetin with acetic anhydride or acetyl chloride, 
crystalline triacetylesculetin, CsH3(C2H;0)30x, is formed, a body already 
obtained by Nachbaur. When esculetin is heated with aniline to 200°, 
trianilesculetin, CyHsO(CsH;N)s, is obtained, a brown amorphous 
powder, which dissolves in alcohol with a red colour. 

Paraesculetin has the properties of an aldehyde, and reduces alkaline 
copper tartrate, indigo, silver-salts, &c., in the cold ; aniline acts easily 
on it, forming also trianileesculetin ; but it gives no reaction with acetic 
anhydride. The above reaction may be explained by the following 
formulse :— 

* Deut. Chem. Ges. Ber., iv, 472—474. 
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Zésculetin. Parasesculetin. 
CH.O CH.O 
C.0OH CH.O 
CoH24 GOH CoH:4 CHO 
OH. (OH 


For the formation of formic and protocatechuic acids by fusing sescu- 
letin with caustic potash, we have the equation— 


CH.O ' 
C.H.d (C.0H), + 2H.0 + 0, = CeHs{ (OH). + 2CH,0.. 
OH 2 


The constitution of esculin would then be— 


CH.O 

(CH.OH), 

CH, 

O 

C.OH 
C.H.< C.OH 

CH.O. 

‘s 


Preliminary Notice on the Electrolysis of Substituted Derivatives of Acetic 
Acid. By G. E. Moore.* 
Ar Prof. Kolbe’s suggestion the author has subjected cyanacetic acid 
to electrolysis. As is well known, Kolbe obtained dimethyl by electro- 
lysis of acetic acid, and, similarly, it was probable that substituted 
acetic acids would yield the corresponding substituted radicals. Thus, 
in the case of cyanacetice acid— 
‘ 
21 Coon. + H,0 = (CH,CN), + 2CO, + H,O + H,. 

The cyanacctic acid employed was pure and perfectly free from 
chlorine. On submitting a concentrated neutral solution of potassium 
cyanacetate to the action of the current from six Bunsen’s elements, 
streams of gas were evolved at the positive pole, which was almost 
entirely absorbable by potash-solution ; the residue is an indifferent gas, 
probably nitrogen. The strongly acid liquid in the positive cell, at the 
conclusion of the reaction, was then shaken up with much ether, and 
the latter distilled off on the water-bath. The solid, acid, deliquescent 
residue was redissolved in much ether, the solution neutralised with 
potash, filtered, and distilled on the water-bath. A brownish, solid 
residue was thus obtained, which, in external properties and melting 
point (37°8°) was identical with ethylene dicyanide. On heating it with 
potash, ammonia was evolved and a residue obtained in which the 


* Deut. Chem. Ges. Ber., iv, 519. 
VOL. XXIV. 3B 
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presence of ethylene-succinic acid was proved, both by the irritating 
odour of its vapour and by the ferric chloride reaction. 

At the same time, other products of decomposition are formed, the 
investigation of which is not yet concluded. The author also proposes 
to extend his experiments to the higher substituted acetic acids, ¢.g., 


dichlor- and trichlor-acetic acids. 
H. E. A. 


Note on Isomeric Iedobenzoic Acids. By PETER GRIEss.* 


In his communication ‘On the constitution of Benzene Derivatives,” 
V. v. Richter states his intention of preparing the hitherto undescribed 
iodosalylic acid. The author announces that he already obtained this 
acid, some five years ago, by the action of hydriodic acid on the sul- 
phate of diazosalylic acid (from anthranilic acid). It erystallises in 
long white needles, which may be readily sublimed; is somewhat 
difficultly soluble in hot, very difficultly soluble in cold, water, but 
very easily dissolved in the cold, both by ether and alcohol. It melts 
at 152°. The melting point of the iodobenzoic acid, obtained by the 
action of hydriodic acid on diazobenzo-amidobenzoic acid, and pre- 
viously described by the author, is 185°, or 33° lower than that of 
iodosalylic acid. He further remarks that he, at the same time, 
obtained, but did not describe, iododracylic acid from diazodracylic 
acid. Ko6rnert has also, in the mean time, prepared iododracylic acid 
(paraiodobenzoic acid) by the oxidation of a modification of iodotoluene ; 
his description of the properties of this body is entirely confirmed by 


the author. 
H. E. A. 


On Acetone-sulphonic Acid. By C. Benver.t 


Tue following are the results of the further examination of this acid 
and its salts by the author :-— 

Acetone-sulphonie acid was prepared from its potassium salt by de- 
composing that salt with an equivalent quantity of dilute sulphuric 
acid, and extracting with alcohol. The crude acid, left on distilling 
off the alcohol, was neutralised with lead carbonate, and the very soluble 
lead salt obtained was then decomposed by hydrogen sulphide. Thus 
purified it is a colourless, uncrystallisable syrup, from which the fol- 
lowing salts were prepared :— 

Bariwm acetonesulphonate, (CH;.CO.CH;SO;). Ba + aq, crystallises 
in colourless, glistening scales. The air-dry salt loses a portion of its 
water when exposed over sulphuric acid; the whole at 100°. 


* Ber. Deut. Chem. Ges., iv, 521. + Jahresb. 1867, 665. 
t Ber. Deut. Chem. Ges., iv, 517. 
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Lead acetonesulphonate (CH;.CO.CH,S8O;).Pb + aq, crystallises in 
colourless, very soluble scales, which exhibit an acid reaction. It 
melts at 140°, and is entirely decomposed on heating to 170°. 

Cupric acetonesulphonate, 3[(CH;.CO.CH,SO;),Cu] + aq.  Blue- 
green, very soluble scales having an acid reaction. 

Concentrated solution of potassium hydrate has no action on 
acetone-sulphonic acid, as the author formerly * supposed it had. 

On heating a dry mixture of potassium acetonesulphonate and pure 
potassium cyanide, a volatile, crystalline body sublimes, which is insoluble 
in alcohol and ether, but soluble in water. A nitrogen determination 
in this compound gaye 17’20 per cent.; the formula CH;.CO.CH:.CN, 
requires 16°86 per cent. It is to be expected that this cyanide will 
yield an acid of the constitution CH;.CO.CH;.COOH, homologous with 


pyruvic acid, 
H. EH. A. 


On Grape-seed Oil. By A. Fitz. 


Tue seeds of the grape were found by the author to contain from 15 
to 18 per cent. of a fat oil. This was saponified with potash, and the 
acids were separated by the partial precipitation of their alcoholic 
solution with lead acetate, the first fractions being flocculent, the later 
semifluid. The flocculent precipitate, on being treated with warm ether, 
left a small portion undissolved, the acid from which, by its melting 
point and analysis, proved to be a mixture of palmitic and stearic 
acids. The acid contained in the soluble lead salt crystallised from 
alcohol in lustrous needles, and on analysis was found to be erucic 
acid. The solubility of its lead salt varies extremely with the tem- 
perature, being very soluble in ether, benzene, or acetone when hot, 
and but slightly when cold. This accounts for the apparent discre- 
pancy between the accounts given by Darby,{ Websky,§ and Hauss- 
knecht,|| and those of Otto,’ One half of the mixed acids contained in 
the oil was found to be erucic acid, and the remainder an acid yielding 
a semi-fluid lead salt, together with a very small quantity of palmitic 
and stearic acids. By treatment with nitrous acid, the erucic acid 
was converted into the corresponding elaidic acid, which melted at 
56°. Websky and Haussknecht give 60° as the melting point of their 
brassidic acid. The lead salt is almost insoluble in warm ether. 
Action of fused Potash on Erucic Acid.—When erucate of potassium 
was fused with potash, the soap separated by common salt, and then 
decomposed by hydrochloric acid, it gave a fatty acid melting at 73°, 


* Zeit. f. Chem., 1870, 163. + Deut. Chem. Ges. Ber., iv, 442—446. 
t Ann. Ch. Pharm., lxix, 3. § J. pr. Chem. lviii, 461. 
|| Ann. Ch. Pharm., cxliii, 41. § Ann. Ch. Pharm., cxxvii, 182. 
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the analysis of which corresponded with the formula of arachidic acid. 
In another experiment, the product obtained by fusing erucic acid 
with potash was distilled with dilute sulphuric acid, when acetic acid 
was obtained. Erucic acid, C22H,.0», therefore, splits up, under the 
action of fused potash, into arachidic acid, CoH .O., and acetic acid, 
C.H,O,. The author, in conclusion, points out the economic value of 
grape-seeds as a source of oil and of tannic acid, the latter of which 
would be of value in fining wines. C. E. G. 


On Parasulphobenzoic Acid. By Ina REMSEN.* 


Ir has been previously shown by the author that crude potassium 
sulphobenzoate fused with caustic potash forms both oxybenzoic acid 
and paraoxybenzoic acid; he now finds that by decomposing the crude 
potassium salts of the mixed sulphobenzoic acids with sulphuric acid, 
evaporating, extracting of the free acids with alcohol, and converting 
them into barium salts, two entirely different barium salts are ob- 
tainable, one crystallising on cooling from the hot aqueous solution in 
fine needles, the other being obtained by evaporation of the mother 
liquors of the first,in beautiful monoclinic crystals. 

Both salts gave numbers agreeing with the formula (C\yHiS20,0) Ba 
+ 3H,0; the first does not lose its water of crystallisation below 250° 
—260°, the second becomes anhydrous at 200°: in cold water the first 
is almost insoluble. 

Converted into potassium salts and fused with caustic potash, these 
two substances yielded respectively paraoxybenzoic and oxyberizoic 
acids; the former acid agreed in all respects with that obtained by 
other processes, had the same crystalline form, contained water of 
crystallisation which it lost at 100°, and melted at 210°. 

The principal product of the action of sulphuric acid on benzoic 
acid is usually metasulphobenzoic acid; the conditions necessary for 
the production of parasulphobenzoic acid in quantity are not as yet 
known. 


C. R. A. W. 


Note on Eugenol and Dimethyloxybenzoic Acid. By C. GrarsBe and 
E, BoramMann.t 


Tue authors were induced to investigate the behaviour of potassium 
dichromate when heated with eugenol-methylether dissolved in glacial 
acetic acid, as the above oxidising mixture forms the best means for 


* Zeitschr, f. Chem. [2], vii, 199. ¢ Ann. Ch. Pharm., elviii, 282—284. 
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converting cresol-methylether into the corresponding methoxybenzoic 
acid.* 

Accordingly, the colourless methylether boiling between 237°—339° 
obtained by heating eugenol-sodium with methyl iodide was dissolved 
in glacial acetic acid, and heated for two or three days on the water- 
bath with 2 parts of powdered potassium dichromate. It was then 
diluted with water, and ether added to separate any unchanged eugenol- 
methylether. The ethereal solution of the methoxybenzoic acid was 
shaken with a solution of ammonium carbonate, and the alkaline liquid 
concentrated. On the addition of an acid, a crystalline organic acid 
separated, which was recrystallised from hot water. 

Analysis led to the formula C;H;(OCH;).(CO.H). 

Dimethoxybenzoic acid greatly resembles anisic acid; it is sparingly 
soluble in cold, easily soluble in hot water, and very easily in alcohol 
and ether. It crystallises and sublimes in glistening white needles, 
and melts between 179° and 180°. In solution it is not coloured by 
ferric chloride. It has the character of an organic acid, and displaces 
the carbonic anhydride in carbonates. 

Silver dimethorybenzote, CsH;(OCHs)2.CO.Ag. — Dimethoxybenzoic 
acid was dissolved in ammonia, and the excess of ammonia driven off 
by warming. On adding silver nitrate, the salt separated out in 
slender white needles, which were obtained by recrystallisation from 
hot water in pure acicular tufts. They were sparingly soluble in cold, 
easily in hot water. Contained 37°63 per cent. of silver; theory gives 
37°61 per cent. 

By the oxidation of eugenol-ethyl-ether, which boils at 251° and not 
at 240° as stated by Cahours, a corresponding dimethoxybenzoic: acid 
was obtained, which was not further investigated. 

The behaviour of eugenol-methylether with chromic acid, confirms the 

OH 
formula of eugenol, cad OCH, founded by Cahourst on the forma- 
C;H; 
tion of methyl iodide by heating with hydriodic acid, and of proto- 
catechuict acid by fusing with potassium hydrate. 

The authors were not able to obtain an acid by the direct oxidation 
of eugenol, as it gave a brownish non-crystalline mass, which was not 
soluble in water, alcohol, benzene, or any other solvent, and from which 
no definite chemical compound could be obtained. On heating, car- 

* Marasse (Ann. clii, 59) threw some doubt on the fact that the authors had 
obtained anisic acid by the oxidation of the methylether of cresol from tar. The 
authors, on repeating the research, observed a second acid present, together with 
anisic acid. Korner states that besides anisic acid, methoxybenzoic acid has been 
obtained from the above-mentioned methylether. 

t Zeitschr. f. Chem. 1866, 466. 

t Hlasiwetz and Grabowski, Ann. Ch. Pharm., exxxix, 95. 


706 ABSTRACTS OF CHEMICAL PAPERS. 


bonic anhydride and water escaped, while the residue smouldered 


away on exposure to the air, and left pure chromic oxide. 
E. T. C. 


Note on the Researches on the Formation of Gallic Acid. By 
M. Sacc.* 


Ir has generally been admitted, since the researches of Pelouze, that 
gallic acid has the formula C;H;0;HO, and that it is derived from 
tannic acid by the splitting up of the latter, sugar at the same time 
being formed in the presence of water. Stenhouse, however, has long 
since shown that tannic acid gives an equal weight of gallic acid. 
Besides, when gall-nuts are fermented, neither carbonic anhydride nor 
alcohol is formed. 

To clear up this question, the author exhausted 100 grm. of gall-nuts 
with ether, and obtained 43 grams of pure dry tannic acid. On the 
other hand, 500 grams of the same powder fermented for three months 
with 2 litres of water, produced 252 grams of pure dry gallic acid. 
Since, then, it appears from the above experiment that tannic 
acid increases in weight when changed into gallic acid, the author 
concludes that the change is nothing but a simple hydration, and that 
tannic atid is probably the anhydride of gallic acid. 


eel ate RTA cca 


KE. T. C. 


Researches on Valeraldehyde. By A. ScuroepER. Part IL.+ 


Valeraldine is obtained by passing dry ammonia over sulpho-valer- 
aldehyde— 


38C5;Hy»S + 2NH; = C,;Hs, NS, + NH,SH. 


Thus prepared it contains an excess of ammonia, which may be 
removed by a current of hydrogen, or by dissolving it in ether and 
evaporating the solution iz wacuo over sulphuric acid. It is thus 
obtained as an oil, which, by standing over sulphuric acid in vacuo for 
some time, and then being exposed for a short time to the air, becomes 
crystalline. The oily valeraldine may also be solidified by passing 
hydrocyanic acid over it. It melts at 41°, and is a very indifferent 
body, not acted upon by hydrocyanic acid, cyanogen gas, or cyanogen 4 
chloride; it is insoluble in water, soluble in alcohol and ether ; from 
the latter it crystallises in white leaves, resembling ferns, and having 
the consistence of wax. Its odour resembles that of acetamide. When 
heated, it distils with decomposition ; in vacuo it sublimes without 
decomposition. 

Carbovaleraldine is formed, either by shaking a mixture of carbon 
disulphide and valeraldehyde with aqueous ammonia, or by adding 


* Compt. rend., lxxii, 766. + Deut. Chem. Ges. Ber., iv, 468—472. i 


an) ersnsmnn cs ea 


ORGANIC CHEMISTRY, 707 


carbon disulphide to an alcoholic solution of valeraldehyde ammo- 
nium— 
2C;H;,O + 2NH; + CS, = Cy H»N.S, + 2H;0. 

Its vapour density, determined in vapour of water and oil of turpen- 
tine, was found to be 60°08 and 60°4 instead of the calculated 120°3, 
showing that the compound already dissociates between 100° and 160°. 
It is insoluble in water, soluble in cold ether and alcohol, crystallising 
from the latter in small warty crystals. It melts at 115°5°—117°, and 
is decomposed on heating it above this temperature, but may be sub- 
limed in vacuo. 

Valeraldehyde-ammonium.—To obtain an insight in the constitution 
of this body, the vapour-density was determined at 160°, and found to 
be 52°16; calculated for 2 vols. 51°5. The vapour-density of the com- 
pound C;H,(NH,)O + 7H,0 was found to be 14°31, showing that the 
compound has also a normal density in presence of water for 14°31 x 
16 = 228°86, the molecular weight of the compound; and subtracting 
the weight of the water, we have 228°96 — 114 = 102°96, the mole- 
102°96 

2 


cular weight of the anhydrous compound, and its vapour den- 


sity. 

Acetaldehyde-ammonium has also a normal vapour-density (at 100° 
= 30°33, and at 160°, 30°36, the calculated value being 30°5), but at 
185° dissociation begins, as at that temperature the vapour-density was 
found to be 27°77. 

If these compounds are regarded as aldehydes, in which one hydrogen 
is replaced by ammonium, it may be expected that ammonium chloride 
also will have a normal density between 185° and 300°. 

These determinations were made by Hofmann’s new method; that 
the presence of water has no disturbing influence was further shown by 
ascertaining the following vapour-densities :— 


Acetchloralhydrate. Found. Calculated for 4 vol. 
C,Cl,HO.H:0 41:08 41°37 
Terpin hydrate. 
C,,H»02.H,O 47°28 47°5 


As these vapour-density determinations can be carried out so very 
easily, the author tried to determine by this method the water of 
crystallisation in different salts, and obtained the following results :— 


Calculated. Found. 
Sodium carbonate.......... 62°93 62°58 
Potassium alum ........ .- 45°52 45°30 
Magnesium sulphate........ 51°22 50°93 
Potassium oxalate........+.. 9°78 9°62 
Sodium potassium tartrate.. 25°53 25°41 


Sodium phosphate ........ 60°33 60°04 
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In salts which do not lose all the water at 185°, only that quantity 
which escapes at this temperature can be found by this method :— 


Calculated. Found. 


Copper sulphate ........ 5 mol. 4 mol. ~- 
36°13 28°91 28°73 


The following determinations show that the density of bodies boiling 
at 270° can be determined in vapour of aniline, and that for those boiling 
not above 182° vapour of water can be used. 


Found. Cale. 
Coumarin, b. p. 270° .. 74°28 73°( 


es me 46°02 46°5 
Aniline, b. p. 181°5 .. 1 46°07 


Another advantage of the new method is that very small quantities 
are sufficient for a determination, thus the quantities of aniline used in 
the above experiments were ("0059 and 0°0122. In a third experiment 
0°0189 were taken, but the quantity was too large to be completely 
volatilized. 


C. S$. 


On Acridine. By GRAEBE and Caro.* 


Tue authors succeeded in isolating a basic substance from crude anthra- 
cene, to which, on account of its irritating action on the skin and 
mucous membranes, they have given the name of acridine. The body 
is obtained by treating the semi-solid portion of coal-naphtha, which 
boils between 300° and 360°, with dilute sulphuric acid, and precipi- 
tating the acid solution with potassium dichromate. <A dirty brown 
precipitate is obtained, which dissolves on repeated treatment with 
boiling water; the solution thus obtained yields, after filtration and 
cooling, orange-yellow crystals of the chromate of the base; these 
crystals, freed from the mother-liquor by washing, yield the free base 
when warmed with ammonia. Thus obtained the body is not quite 
pure, but it may be rendered so by recrystallising its hydrochloride. 
Acridine substance crystallises, as determined by Dr. P. Groth, in 
small four-sided, rectangular prisms of the rhombic system, whose 
edges are often but narrowly truncated by the vertical prism, while 
the ends are formed by obtuse domes. 

Acridine melts at 107°, and distils without alteration at a tempera- 
ture above 360°. It sublimes, even below its melting point, in large 
broad needles. It is almost insoluble in cold, and but little soluble in 


* Ann. Ch. Pharm., clviii, 265 —281. 
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boiling water; on the other hand, it dissolves readily in alcohol, ether, 
carbon bisulphide, and hydrocarbons. The dilute solutions show a 
beautiful blue colour by reflected light; it exerts a slight but distinct 
alkaline reaction on litmus. 

When inhaled, either in dust or in vapour, it causes sneezing, and, 
in a large quantity, coughing; probably the irritating action of the 
higher fractions of coal-naphtha is attributable to acridine. Analysis 
of the body leads to the formula C,;.H,N, but a consideration of its 
salts and reactions indicates that this formula should be doubled. It is 
exceedingly stable; neither potassium hydrate, whether melted in an 
open vessel or heated to 280° with a small quantity of water, nor 
concentrated hydrochloric acid at the same temperature, alters the 
substance. It may be distilled unaltered over either ignited zine or 
soda-lime. It is equally unattacked by oxidizing agents. It is most 
readily attacked by sodium-amalgam. Potassium dichromate and 
sulphuric acid convert it into a brownish-red substance, which does not 
yield any crystalline body. Ethyl iodide simply adds itself on to 
acridine, but without effecting a substitution. 

The salts of acridine crystallise readily, but are not very stable, 
splitting up partially or wholly when boiled with water; thus the 
acetate is completely decomposed when its aqueous solution is evapo- 
rated, and even the sulphate and hydrochlorate are partially decom- 
posed on boiling. 

Acridine does not form a carbonate, and may be precipitated in the 
free state from solutions of its salts by sodium carbonate. There appear 
to be two series of salts, all of which are yellow. 

Acridine sulphate, CoHisN2.H.SO, 4- H,O, precipitated from a boiling 
solution of acridine in dilute sulphuric acid on cooling (the sulphuric 
acid not being in great excess). It forms golden-yellow needles, or by 
slow crystallisation, is obtained in tolerably large prismatic crystals ; 
they eflloresce over sulphuric acid, but still retain one molecule of 
water of crystallisation, which is not given up till the temperature is 
raised to 90° or 100°, and then acridine simultaneously sublimes. This 
salt is readily soluble in hot water, less so in cold, and very little soluble 
in alcohol. 

Acid acridine sulphate, (C2,HisN2)2.3H.2SO,, is precipitated by alcohol 
from a strong sulphuric acid solution of the base in the form of yellow 
needles. It is readily soluble in water, and difficultly in alcohol; by 
recrystallisation from water it is converted into the neutral salt. 

Acridine hydrochloride, C..HisN2,2HCl + 2H,0, is formed by direct 
combination of acridine with hydrochloric acid, the latter being in 
excess, and crystallises from water on cooling in brownish-yellow 
prismatic crystals, often several inches long. It must be washed with 
dilute hydrochloric acid, as it readily gives up hydrochloric acid to 
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water. It effloresces over sulphuric acid, and at the same time its brown 
yellow colour becomes pure yellow; the effloresced salt still contains 
two molecules of water, from which it cannot be freed without loss of 
hydrochloric acid. It also loses acid by long standing in the desiccator. 
It is readily soluble in water, but more easily in hot than in cold. Its 
solubility is decreased by the presence of hydrochloric acid, and it is 
difficultly soluble in alcohol. 

Platinochloride of acridine, CzHisN22HC1.PtCh, is precipitated 
from a solution of acridine in excess of hydrochloric acid by platinic 
chloride, as a yellow crystalline precipitate consisting of microscopic 
needles. The compound is scarcely soluble in water, and is gradually 
decomposed by boiling with water.—The aurochloride, C2,HisN22HCI. 
2AuCl,, is prepared in a manner similar to that employed for the platinum 
compound.—The mercwro-chloride, C2sHisN2.2HCl.HgCh, prepared as 
the above described double salts, is a yellow crystalline precipitate. 

Acid acridine chromate, C24H,,.N2.2CrO,H2.—This is the compound 
employed in obtaining acridine; its preparation has been already 
described. It is soluble in a large volume of boiling water, but nearly 
insoluble in cold water. By recrystallisation from water which does 
not contain an excess of potassium dichromate, a chromous compound 
is obtained. When the dry salt is heated, the base volatilises unaltered, 
leaving chromic oxide. 

Acridine nitrate is readily soluble in water, and crystallises in yellow 
needles. 

Acridin periodide is obtained as a brownish-red crystalline precipitate 
by adding an alcoholic solution of iodine to a solution of the hydro- 
iodide of the base. By repeated recrystallisation from hot alcohol 
the body Cyf,.N2.2HI.I, is obtained pure. This substance forms 
brownish-red tables, which, by slow crystallisation, may be obtained 
very large, and then appear almost black. In powder it appears light 
brownish-red. It is easily soluble in hot aleohol, less so in cold. Water 
precipitates it from its alcoholic solution as a brown crystalline pre- 
cipitate ; the precipitate is slowly decomposed by boiling with water, 
iodine being liberated and acridine hydriodide passing into solution. 
The same decomposition is produced by treating the finely powdered 
salt with a solution of sulphurous acid. A compound containing even 
more iodine appears to exist. 

Conypounds of Acridine with Ethyl Iodide.—Two compounds are formed 
when these bodies are heated together; they are difficult to obtain 
pure, and the authors promise further observations concerning them. 

Nitro-compounds of Acridine-—Acridine warmed with nitric acid 
of sp. gr. about 1°45, is readily attacked, and, according to circum- 
stances, di- or tetranitro-substitution products are formed; the 
authors always obtained both products together. They are readily 
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separated, as the tetranitro-acridine does not unite with acids. On 
diluting the nitric acid employed in the nitration with water, the 
tetranitrated compound separates as an orange-red precipitate, while 
the dinitro-compounds, of which there are two, remain in solution; the 
last-mentioned bodies are therefore precipitated by ammonia, and 
separated by recrystallisation from alcohol. The least soluble. 

a Dinitroacridine, C..Hi(NOz)2, crystallises from alcohol in golden- 
yellow plates, which resemble chloranil; it melts at 214° and may be 
sublimed unaltered in plates. It is insoluble in water, slightly soluble 
in cold alcohol, rather more so in boiling alcohol, slightly in ether, and 
with moderate facility in chloroform. It forms salts with acids, which 
resemble the acridine salts, but in dilute solution they do not exhibit 
the beautiful blue fluorescence. The sulphate separates from a hot 
aqueous solution in golden-yellow crystals either acicular or prismatic ; 
it is readily soluble in hot water, less so in cold water. The hydro- 
chloride forms yellow prismatic crystals, easily soluble in water. The 
hydriodide is similar to the hydrochloride, and like acridine hydro- 
iodide, forms a hyperiodide. 

8 Dinitro-acridine crystallises in hard plates or tables, frequently 
in warty masses, especially when not quite pure. In hot alcohol it is 
readily soluble, less so in cold alcohol and insoluble in water. It melts 
at 154°. With acids it forms salts which resemble those of the 
preceding body. 

Tetranitro-acridine, C2sHi4(NO2),N2, obtained as above described, or in 
greater quantity by heating acridine with a mixture of sulphuric and 
nitric acids for some hours in the water-bath. On diluting the acids, 
the body precipitates. After washing with hot water and recrystal- 
lisation from glacial acetic acid, it is obtained in reddish-yellow tables. 
In alcohol, ether, and benzene, it dissolves with difficulty, more easily 
in boiling glacial acetic acid. 

Hydro-acridine, C2,H2N2.—Obtained by the action of sodium amal- 
gam on an aqueous or alcoholic solution of acridine; purified from 
acridine by treatment with acid and solution in alcohol, the latter 
dissolving the hydroacridine, and leaving a white body, which will be 
treated of below. Hydroacridine crystallises in colourless prisms, 
slightly soluble in cold alcohol, easily in hot alcohol and ether, 
insoluble in water. It melts at 169°, and may be sublimed in 
prismatic crystals; when further heated it distils, but not without 
decomposition. It is not attacked by dilute acids, dissolves in cold 
concentrated sulphuric acid, and is precipitated unaltered on the addition 
of water. Ifthe sulphuric acid solution be heated to 100° and then 
diluted, no precipitation takes place, but a yellow solution is formed, 
from which ammonia precipitates acridine. When it is oxidized with 
dilute solution of potassium dichromate and sulphuric acid, acridine- 
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chromate is precipitated, and chromium sulphate remains in solution. 
Sodium amalgam converts the boiling alcoholic solution of hydro- 
acridine for the most part into the above-mentioned white by-product, 
which the authors designate as insoluble hydroacridine. Hydroacridine 
treated with concentrated hydriodic acid yields a salt of acridine 
and a second base, which is either fluid or has a low melting point. 

Insoluble Hydroacridine.—The authors have not succeeded in finally 
settling the formula of this substance, but have obtained numbers 
which indicate C4H,.N. as its formula. This body is insoluble in 
alcohol, ether, benzene, carbon bisulphide, and chloroform ; it is slowly 
dissolved by boiling nitrobenzene, but is, at the same time, converted 
into acridine. It dissolves in concentrated sulphuric acid when gently 
warmed with that substance, but is, at the same time, oxidized into 
acridine. On warming it sublimes, but the sublimate is soluble 
in alcohol, and consists of a mixture of acridine and hydroacridine. 


K. T. C. 


On Dinitro-aniline. By W. Rupnew.* 


By the action of soda on dinitro-citraconanil, Gottlieb prepared a 
dinitro-aniline which crystallised in yellow tabular crystals, and 
melted at 185°; the author finds on repeating the experiment that this 
body melts at 175°, and is identical with the dinitro-aniline obtained by 
Clemm from chloro- and bromo-dinitro benzene (prepared either with 
dinitrophenol and phosphoric chloride, or by nitration of chloro- or 
bromo-benzene), and found by Clemm to crystallise in prisms and to 
melt at 175°; the same body is also produced by the action of strong 
alcoholic potash on dinitro-acetanilide prepared by the action of fuming 
nitric acid and oil of vitriol on acetanilide; this also melts at 175°. 
1,000 parts of alcohol of 88 per cent. at 18° dissolve of these three 
products respectively, 5°4, 5°7, and 5°8 parts. 

The dinitro-acetanilide used melted at 120°, mononitro-acetanilide 
melting at 207°; dinitro-citraconanil melts at 120°. 

Nitrous acid does not act on dinitro-aniline suspended in nitric acid 
or in cold alcohol; when it is cautiously passed into a boiling mixture 
of the base and alcohol previously saturated with nitrous acid, a 
vigorous evolution of gas sets in, the whole becomes clear, and from 
the product water precipitates dinitro-benzene, melting at 87°, and 
identical with the previously known dinitro-benzene. 


C. R. A. W. 
* Zeitschr. f. Chem. [2], vii, 202, 
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On some Decompositions of Isomeric Bromotoluidines. By 
EK. W ROBLEVSKY.* 


Tue author has previously found that the chlorotoluidine got by 
chlorinating paratoluidine, gives a diazo-compound, yielding by decom- 
position with alcohol, orthochlorotoluene ; whilst by nitrating parachlo- 
rotoluene, two chlorotoluidines are obtainable whose diazo-derivatives 
treated with alcohol furnish two different methyl-chloro-phenetols. 
Bromotoluidines show analogous reactions; thus [the diazo-derivative 
of] orthobromo-metatoluidine decomposed by alcohol furnishes a bromo- 
cresol crystallising in yellow needles and melting at 88°5°; the potas- 
sium salt crystallises from water in beautiful red shining plates, and 
contains C;H,Bro(OK),, + HO; the diazo-derivative of orthobromo- 
paratoluidine similarly yields ortho-bromotoluene, boiling at 182° and 
yielding by oxidation with chromic acid solution, orthobromobenzoic 
acid melting at 153°; much resin is also found, but no trace of a 
cresol. 

The diazo-derivative of orthobromo-metatoluidine treated with 
hydriodic acid, yields orthobromo-metaiodo-toluene, C;H;Br,I,, a8 a 
fluid not solidifying at —20°; B. P. 200; sp. gr. 2°139 at 18°; by nitra- 
tion this yields nitro-orthobromo-metaiodotoluene, C;H;(NO,.)Br,I,,, 
easily soluble in alcohol, crystallising therefrom in prismatic crystals, 
and melting at 86°. 


C. R. A. W. 


On the Derivatives of Phosphine corresponding to Ethylamine and 
Diethylamine. By A. W. Hormany.t 


In this notice Prof. Hofmann describes the preparation and properties 
of the primary and secondary phosphines in the ethyl series, which, 
after long-continued efforts, he has finally succeeded in obtaining. 

The method pursued is to act on phosphonium iodide with the 
alcoholic iodide, in presence of a metallic oxide, such as zinc oxide ; 
the ordinary zinc-white of commerce was found to answer all purposes. 
Numerous experiments showed the best proportions to be 1 mol. zine 
oxide to 2 mols. phosphonium iodide and 2 mols. alcoholic iodide. In 
preparing the ethylphosphines, a mixture of one part by weight of zinc- 
white, four parts phosphonium iodide, and four parts ethyl iodide was 
digested in sealed tubes for 6 to 8 hours at a temperature not exceed- 
ing 150°; at the end of this time, the tubes were found to be filled with 
a homogeneous, almost colourless, crystalline mass. A tube of about 
50 ¢.c. vapacity may be charged with 40 to 45 grams of the mixture. 
In filling the tubes, it is expedient first to introduce the phosphonium 
iodide, then the zinc oxide, and, finally, the ethyl iodide; thus ar- 

* Zeitschr. f. Chem. [2], vii, 240. + Deut. Chem. Ges. Ber., iv, 430. 
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ranged, these bodies do not react at ordinary temperatures, and the 
tubes may be sealed with safety. 

The main product of the reaction is ethylphosphonium iodide, which 
unites with the zinc iodide to form a double salt :— 


20,H,I + 2(H;P.HI) + ZnO = 2(C,H,H,P.HI) + ZnI, + H,0. 


Simultaneously, however, reaction takes place, but to a less extent, 
between 2 mols. ethyl iodide, 1 mol. phosphonium iodide, and 1 mol. 
zinc oxide : 


2C.H,;I + H;PHI + ZnO = (C.H;).HP.ZnI, + H,O0 + HI 


with formation of diethylphosphine, which combines directly with the 
zine iodide. A small quantity of phosphonium iodide, therefore, 
always remains unacted upon. Together with these reactions, others 
take place, especially when the temperature has risen at all high, 
which give rise to the formation of permanent gases, perhaps ethylene 
or even marsh-gas. In these cases the product is no longer pure white, 
but has more or less of a reddish-yellow colour, in consequence of the 
separation of phosphorus iodide; the escaping gases then take fire only 
momentarily, whereas, when phosphine is present, they burn for some 
minutes. 

It is worthy of note that the reaction described gives rise to the 
primary and secondary phosphines only, and since, as far as has been 
observed, the same appears to hold good in the methyl series, the 
reaction of phosphonium iodide on the iodides of the radicals is com- 
plementary to its action on the alcohols, in which case, as has been 
previously shown by the author,* the tertiary and quaternary bodies 
only are formed. 

The separation and purification of the two phosphines present in the 
product of the reaction is accomplished without the least difficulty, 
and is based on the fact that the salts of the primary phosphines are 
perfectly decomposed by water, in the same manner as phosphonium 
iodide, with liberation of the phosphine and solution of the acid; 
whereas, the salts of the secondary phosphines withstand the action of 
even a large excess of boiling water, but are readily decomposed by 
alkalies. The operation is as follows:—'The product from several 
tubes being placed in a suitable apparatus, from which the air is ex- 
pelled by a current of hydrogen, is acted on by a slow stream of water, 
which has been previously boiled and again cooled; the monethyl- 
phosphine is thus set free and condensed in a spiral surrounded by ice. 
As some quantity of the extremely volatile phosphine is liable to be 
carried away by the hydrogen, the gas is caused to pass, before its 
entry into the atmosphere, through a column of concentrated hydriodic 


* P.407 of this volume. 
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acid. During the operation this liquid becomes gradually filled 
with magnificent, dazzling white crystals of pure ethyl-phosphonium 
iodide. When, by the further addition of water, even on warming, no 
more monethylphosphine is evolved, strong caustic soda-solution is 
added, the operation being still carried on in a current of hydrogen. 
The diethylphosphine then distils over readily on heating, and may be 
condensed in the ordinary manner. The liquid thus obtained, after 
drying over potassic hydrate, is the chemically pure diethylphosphine. 
C.H 
Monethylphosphine {i : Mobile, colourless, transparent liquid, 
H 


boiling at 25°; lighter than, and insoluble in water; refracting 
light strongly, and entirely without action on vegetable colouring 
matters. It possesses a most overpowering odour, resembling that of 
the formonitriles; and, similarly, its vapour produces on the tongue 
an intensely bitter taste which extends far down the throat. Its 
fumes bleach cork, like chlorine; caoutchouc is affected by it in a 
remarkable manner, becoming transparent and losing its elasticity. In 
contact with chlorine, bromine, or fuming nitric acid, it takes fire; 
sulphur and carbon bisulphide combine directly with it, but the result- 
ing bodies are liquid, and not crystalline like the corresponding 
triethylphosphine derivatives. Concentrated hydrochloric, hydro- 
bromic, and hydriodic acid unite with it to form salts; the solution of 
the hydrochloride yields with platinum tetrachloride a double salt, 
crystallising in magnificent carmine-red needles, much resembling 
chromic anhydride when freshly prepared. The hydriodide, C.H;H,P,HI, 
forms white quadrilateral plates, which may be sublimed unchanged in 
a current of hydrogen at the temperature of boiling water ; the crystals 
are permanent in dry air; it dissolves in water with complete 
decomposition; also in alcohol, but with partial decomposition; in 
ether it is insoluble; concentrated hydriodic acid is the only solvent 
which dissolves it, though sparingly, unchanged ; the addition of ether 
causing the separation of the salt in large, well formed plates, often a 
centimetre in diameter, but of extreme thinness. 
C.H; 
Diethylphosphine Pp] Cth Colourless, transparent, perfectly neutral 


liquid, refracting light strongly, insoluble in water and lighter 
than it. It boils constantly at 85°, or 60° higher than the primary 
base. It has a penetrating, persistent odour, different from that of 
monethylphosphine, more resembling, although essentially different 
from that of triethylphosphine. It absorbs oxygen with great avidity, 
combination taking place with such energy as often to cause the mass 
to take fire when the containing vessel is opened. Diethylphosphine 
combines both with sulphur and with carbon bisulphide to form liquids, a 
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behaviour which enables the absence of triethylphosphine in it to be 
readily determined. It is easily soluble in all acids, but, with the ex- 
ception of the hydriodide, all the saits seem difficultly crystallisable. 
The hydrochloride yields with platinum tetrachloride a readily alterable 
double salt, crystallising in fine, large, orange-yellow prisms. The 
salts of diethylphosphine are not decomposed by water. 

This discovery of ethyl- and diethylphosphine renders the parallelism 
between the two series of derivatives of ammonia and phosphine per- 
fect, as will be evident from the following :—- 


Ammonium iodide. Phosphonium iodide. 
H,NI.. H,PI 
C.H; H;NI.. Primary substitution .. C.H, H,PI 
(C.H;)2H.NI.. Secondary ps - (C.H;)2H,PI 
(C.H;);H NI.. Tertiary - os (C.H;);H PI 
(C.H;), NI.. Quarternary ,, - (C.H;), PI 


In conclusion, Prof. Hofrnann anticipates the formation of bodies 
in the phosphorus series corresponding to the amides, nitriles, and 
formonitriles, and of phosphorised mustard oils. Possibly also the 
method described may lead to the discovery of the still missing monar- 
sines and monostibines. H. E. A. 


On Biuret. By H. Huppert and J. Doair..* 


Tue authors found some years ago that allophanic ether can easily be 
transformed into biuret. As Hofmann has lately effected the same 
synthesis by another method, the authors now publish the details of 
their reaction, which consists in heating thin layers of allophanic 
ether in an atmosphere of ammonia; the reaction commences at 200°, 
when alcohol begins to distil over. The residue is a very impure biuret, 
and the yield is small, because a portion of the ether sublimes, and 
because the temperature at which biuret decomposes is about the same 
as its melting point (190°), which is lower than that of allophanic ether. 


Consequently a great part of the biuret formed is already decomposed 
before all the ether is acted upon. C. 8S. 
On a New Base from Extract of Meat. By G. H. Weipeu.t f 


THE well-known nutritive properties of meat-extract, and especially its 
remarkable powers as ‘‘ Genussmittel”’{ lead naturally to the sup- 


* Deut. Chem. Ges. Ber., iv, 475—476. + Ann. Ch. Pharm., elviii, 353—369. 
ft “Genussmittel,” a substance which, by its presence, aids the assimilation of 


other nutritive bodies ; is labour-saving, and, in a certain sense, strength-enhancing 
(Liebig) ; which does not give actual strength, only the sensation of vigour, by a 
peculiar action on the nervous system. (Voit.) 
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position that creatine and creatinine are the substances that give it 
these powers; Voit, however, having maintained that this action of 
meat-extract does not arise from the presence of these bodies, experi- 
ments on large quantities of extract were made, which resulted in the 
discovery of a new base, carnine, C;HgN,Os, constituting about 1 per 
cent. of the extract, which was furnished by Liebig for this purpose. 

The extract is dissolved in 6 or 7 parts of warm water, and carefully 
precipitated with strong baryta-solution, avoiding excess: the mass is 
filtered through a linen cloth; and the filtrate precipitated by basic 
lead acetate. A lead-compound of carnine is thus thrown down 
(inter alia), and being soluble in boiling water, can thus be separated 
from the other bodies likewise precipitated. The aqueous solution thus 
obtained is decomposed while boiling with hydrogen sulphide, and the 
filtrate from the lead sulphide is evaporated to a small bulk and sepa- 
rated from a crystalline mud sometimes deposited on standing, and 
due to the presence of variable quantities of sodium chloride in the 
extract employed, whereby ultimately more or less hydrochloric acid is 
found in the crude carnine solution: the liquid portion is precipitated 
by strong solution of silver nitrate, and from the mixed silver chloride 
and silver-compound of carnine thus produced, the former is dissolved 
out by diluted ammonia solution, the latter being almost insoluble in 
this medium: finally, the silver compound is washed with boiling 
water, decomposed by hydrogen sulphide, and the filtrate decolorised 
with animal charcoal, a considerable portion of carnine being, however, 
absorbed by the charcoal. From the colourless aqueous solution thus 
obtained, carnine crystallises on cooling in chalk-white druses and 
friable groups of extremely small irregular crystals. The analytical 
numbers agree well with the formula C;H,N,O; after drying at 100°, 
one molecule of water of crystallisation being present in the air-dried 
substance. 

The hydrochloride is obtainable in needles on cooling the hot solu- 
tion of carnine in strong hydrochloric acid; these needles, freed from 
the mother-liquor and redissolved, do not again make their appearance, 
a mud separating, which however on standing, again becomes perfectly 
converted into needles; the salt is anhydrous. Both the hydro- 
chloride and the platinum-salt gave satisfactory numbers on analysis. 

Silver nitrate throws down from a carnine solution a flocculent 
white precipitate, which is insoluble in nitric acid, and also in 
ammonia; dried at 100° it has the composition 2(C,H,AgN,O;) + 
AgNO; theobromine, which differs from carnine by only one oxygen- 
atom, does not yield an analogous body, the silver compound being 
C;H,AgNO.; sarcine on the other hand yields the compound 
C;HiN,O + AgNO. 

Concentrated hydriodic acid does not reduce carnine to theobromine ; 

VOL. XXIY. 3 ¢ 
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neither does long boiling with baryta-water produce any change (no 
ammonia or methylamine is evolved, and unaltered carnine is found 
after precipitating the baryta with carbonic acid). 

Bromine-water in slight excess on the water-bath, gives a slight 
evolution of gas; after evaporation, crystals of the hydrobromide of 
sarcine separate, from which alkalies precipitate the base itself, soluble 
in excess, but nearly insoluble in cold water. From analyses of the base 
and its hydrobromide, and from its properties, it appears to be identical 
with Strecker’s sarcine, the only observed difference being that whereas 
Strecker states that his body is not precipitated by lead acetate, the 
one thus obtained is precipitable by basic lead-acetate, but not by 
neutral lead-acetate, nor even by the basic lead salt in presence of the 
neutral one; Stideler also has prepared sarcine from the basic lead 
precipitate from flesh, liver, &c., &c. 

Ordinary nitric acid gives a violent action on heating, from the pro- 
duct of which the nitrate of sarcine is obtainable on cooling: oxalic 
arid and an indistinctly crystalline yellow body are also produced. 


—CN 
N_cu, 
Sarcine being considered as a urea derivative CO : 
| cH 
7 
carnine may be regarded as either— 
n—CN n—CON 
l —CH.—CO(0OH) | —CH.—CH(0OH) 
CO or, CO 
| —CH,—C0(0H) | _CH,—CH(OH) 
N_oy N_on 


and the production of sarcine from carnine by bromine appears to be 
in accordance with the equation— 


C,H,N,0,; + 2Br = C;H,N,O.HBr + CH,Br + CO.. 


Bromacetic acid might possibly be formed; but this body was not 
distinguishable in the ethereal extract obtained with the product of 
the action of bromine. 

Heated with fresh chlorine-water and a trace of nitric acid, evaporated 
on the water-bath to dryness, and placed in an ammoniacal atmos- 
phere, a dark rose-red tint is produced with sarcine; carnine gives 
the same reaction, sarcine being previously formed. 

The barium precipitate obtained in the method of extracting car- 
nine above described is principally phosphate and sulphate; the portion 
of the lead precipitate insoluble in water contains inosite,:a little lactic 
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acid, and some succinic acid (unknown before); and especially an 
amorphous extractive matter, part of which only is soluble in alcohol. 
The filtrate from the original lead precipitate yields, when evaporated, 
a crystalline lead lactate, and the filtrate from this when evaporated 
yields much creatine with a little creatinine, the mother-liquor of 
which contains considerable quantities of glutinous and dextrin-like 
substances. 

Doses of 4 to 2 decigrams of carnine and its hydrochloride appear 
to have a slight effect on the nervous system, a slackening of pulsation 
being the most marked symptom. 


C. R. A. W. 


On a New Blue Colowring Matter derived from Eserine. By A. 
Perit.* 

Eserixe, first exactly neutralised with dilute sulphuric acid, then 
treated with excess of ammonia and evaporated to dryness in a water- 
bath, yields a residue of a magnificent blue colour, soluble in water 
and alcohol, and crystallising in the form of elongated prisms. This 
residue stains the skin, nails, &c., and strongly dyes silk blue without 
the aid of a mordant; it changes by acids to a fine violet purple. 

Eserine treated with ammonia, without previous saturation with 
sulphuric acid, yields on evaporation a greenish residue much less 


soluble, and turned red by acids. 
J. B. 


Leucine from Vegetable Proteides. By H. RiTTHAUSEN and 
U. KREUSLER.t 


1. Preparation and Composition of the Leucine.—The authors state 
that the leucine employed in this research was obtained by boiling the 
proteides with dilute sulphuric acid, and as a by-product in the pre- 
paration of glutamic and aspartic acids. It was obtained usually in 
indefinite plate-like lumpy masses, or sometimes in thick transparent 
nodules. It was always very impure, and contained, even after many 
washings with cold water, besides the constituents of the mother- 
liquor, tyrosine, amic acids, a sulphuretted compound, and bodies 
whose composition was expressed approximately by the formula 
C,H;NO,. On purification by recrystallising from alcohol of sp. gr. ‘89 
to ‘90, treatment with carbonate of barium, and decolorisation with 
pure animal charcoal, the leucine was obtained in thin, transparent, 
glistening plates. Combustions were made of six samples of leucine 
from various substances, and variously purified. The percentage of 
carbon obtained varied from 52°89 to 53°62, those of hydrogen from 

* Compt. rend., xxii, 569. + J. pr. Chem. [2], iii, 307—313. 
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9°63 to 9°96. One estimation of nitrogen was made, giving 10°43 per 
cent. 

The formula of leucine, CsHi;NO., requires 54°96 per cent. C., 
9°22 H., 10°69 N., and 24°43 O. 

As all the preparations contained a small trace of sulphur, some of 
the leucine was purified by treating it with potash, oxide of lead, and 
sulphuric acid. This sample gave 54°07 per cent. C., 10°13 H., 
10°24 N., and 25°56 Cl. 

These numbers show that though it is difficult to obtain pure 
leucine from vegetable proteides, still a body is obtained not differing 
from the leucine prepared from similar animal substances. The 
authors state unhesitatingly that all vegetable albuminous substances 
yield leucine, but the quantity obtained varies, as gummy protein sub- 
stances and conglutin gave less than legumin; further, that it is 
difficult to estimate the quantity of leucine formed, since weighings 
of the impure leucine are untrustworthy, whilst so much is lost in 
purification that but little information is gained by weighing the 
purified substance. The quantity obtained from various substances 
was estimated roughly at 4 to 12 per cent. 

2. Combustion of the Leucine with Soda-Lime.—The authors burnt 
the leucine with soda-lime alone, but could not get all the nitrogen 
off as ammonia; thus with four variously purified samples of leucine 
they obtained 6°76 per cent., 6°67 per cent., 7°14 per cent., and 7°9 per 
cent., instead of 10°69 per cent. as required by theory. They then 
mixed the substance with pure cane sugar and 40 times its weight of 
soda-lime, and they obtained from two of the same samples of leucine 
10°43 per cent. and 10°24 per cent. The authors quote the case of a 
leucine-copper-compound which without sugar gave 5 per cent., with 
sugar, 8°29 per cent. N. 

3. Behaviour of Leucine with the Nitrates of Merewry.—According to 
Erlenmeyer and Schéffer, Zollikofer, Gdssmann, and Stideler, leucine 
in aqueous solution is not precipitated by mercury nitrates, whilst 
according to R. Hofmann it gives a white flocculent precipitate. With 
a solution of the purified leucine the authors found that neither the 
nitrates of mercury nor Millon’s reagent produced the slightest tur- 
bidity. On the other hand the impure leucine, according to its greater 
or lesser degree of impurity, gave, under similar circumstances, a 
greater or lesser precipitate. The cause of this precipitate is the pre- 
sence of a trace of amic (glutamic or aspartic) acids. As soon as these 


“acids are removed, no precipitate is formed in the leucine solution by 


the addition of the mercury salt, so that the authors propose this 
negative result as a test for the purity of the leucine obtained. 

4. Compound of Leucine with Cupric Oxide—When a very dilute 
solution of leucine is boiled for some time with excess of hydrate of 
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copper, a portion of the latter dissolves to a blue liquid, and on cooling 
and evaporation, the compound separates in pure violet-blue glistening 
scales. It is very sparingly soluble in water, 2,517 parts of cold water 
dissolving 1 part. Three analyses led to the formula 3C;H,,;NO,.2Cu0. 
A compound obtained by Kohler (Ann. Chem. Pharm. 134, 367) 
by boiling solution of leucine with acetate of copper was investigated. 
It formed suddenly in clear blue glistening plates. Four estimations 
of copper suggested the formula 7C,;H,;NO,.4Cu0. E. T. C. 


On the Occurrence of Aspartic and Glutamic Acids among the 
Decomposition-products of Proteides. By H. Rirtnausen and 
U. Krevser.* 

a. From Vegetable Proteides.—The authors found that aspartic acid, 
C,H;NO,, and glutamic acid, C;sH,NO,, are always produced, along 
with tyrosine and leucine, on boiling vegetable albuminous substances 
with dilute sulphuric acid. The substances which they investigated 
were legumin from peas, hog-beans, and oats. Gluten-casein from 
wheat-gluten, conglutin from lupines and almonds, maize-fibrin, 
mucedin, and a mixture of vegetable gelatin, mucedin and gluten- 
fibrin from wheat-gluten. 

The relative quantities of the two acids produced by the various 
bodies differed so remarkably that the authors were induced to draw 
special attention to this point. The proteides of wheat-gluten, gluten- 
casein included, also maize-fibrin and conglutin from lupines and 
almonds, produce glutamic acid in quantity sufficient to crystallise 
out of the concentrated mother-liquor on standing for a few days, 
whilst the quantity of aspartic acid obtained is much smaller. 
Legumin from pulse on the contrary gives but little glutamic acid, but 
a larger quantity of aspartic acid. The following table gives the 
roughly estimated quantities by weight of the two acids obtained from 
various substances :— 


Aspartic acid. Glutamic acid. 

1. Mucedin . piteswesecssecsen, ween, 25 per cent. 
2. Maize- fibrin. . . 1°4 per cent. 100 » 
3. Mixture of vegetable gelatin, m muce- 00-} 1‘ 8:8 

din, and fibrin.. anew ” al 
4. Gluten-casein ....... Bryer 0°33 ~—C,, oe « 
5. Conglutin (from lupins) . coooee] 30 3 to5 ,, 
6. Legumin (from hog- -beans) . soue 3°5 i [so » - 


The numbers in experiments 1 to 5 under “ Glutamic acid” give the 
quantity which crystallised out of the mother-liquor, and was parties 
* J. pr. Chem. [2], iii, 314—317. 
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by solution in water. In experiment 6, the glutamic acid adhering to 
the aspartic acid was also extracted. When the quantity of aspartic 
acid was small it was estimated as the copper salt. 

The differences of yield shown in the foregoing table, especially in 
the quantity of glutamic acid, prove that the original protein bodies 
differ from each other. The authors state that wheat-gluten is the 
most suitable substance for the preparation of glutamic acid, the acid 
being obtained well crystallised and quite pure. Conglutin is also 
suitable, and at the same time yields a considerable quantity of aspartic 
acid. 

b. From Animal Proteides—From the published researches of 
Kreusler (J. pr. Chem. evii, 240—245) it appears that egg albumin, 
casein, and horn, when boiled with sulphuric acid, form aspartic acid 
(besides tyrosine and leucine), but no glutamic acid. The authors, 
however, state that as glutamic acid is with difficulty obtained pure 
and crystallised, even as a copper salt, it might easily be overlooked if 
present only in small quantity. Aspartic acid is shown by these 
researches to be one of the decomposition-products of all protein 


substances, and takes its place by the side of tyrosine and leucine. 
E. T. C. 


On Paralbumin. By P. P1ész.* 


TuIs memoir is directed to an investigation of the substance which 
Hoppe-Seyler found to be associated with albumin to form the body 
described by Scherer as paralbumin. 

The albumin contained in cystic fluids has hitherto been but little 
investigated, and it is not known whether it is composed of one or of 
several albuminous bodies. The albumin is held in solution by alkali, 
from which it is precipitated by much water and carbonic acid, or by 
very dilute acetic acid. By alcchol it is precipitated together with a 
portion of the alkali; and after long standing under alcohol, it is redis- 
solved by moderately warm water. On boiling a cystic fluid, a portion 
of the albumin is coagulated; but if the liquid be neutralised before 
boiling, the whole of the albumin is coagulated. Dilute hydrochloric 
and sulphuric acids convert it into syntonin, which can then be pre- 
cipitated by sodium sulphate or chloride. The reducing body remains 
in solution when either method of precipitation is employed ; hence this 
peculiarity of the substance permits of its ready separation from albu- 
minous matters. ; 

One method of producing the substance is as follows:—The liquid 
is carefully neutralised with dilute acetic acid, and precipitated with 
thrice its volume of alcohol. The precipitate is washed with alcohol, 


* Med. Chem. Unters., 1871, 517. 
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on a filter, pressed, mixed with water, and heated to the boiling point. 
The solution filtered off from the coagulated albumin is kept exactly 
neutral, concentrated to a small bulk,. and precipitated with alcohol. 
The precipitate, after being well washed with water, contains the sub- 
stance free from albumin. In order to purify it still further, it is again 
dissolved in water, heated to the boiling point, filtered, and again preci- 
pitated and washed with alcohol. 

Another method was followed with a second cystic fluid. This was 
mixed with an equal volume of a saturated solution of sodium chloride 
and so much hydrochloric acid, that one gram of hydrogen chloride 
was contained in 100 c.c. In this manner the albuminous body was 
very completely precipitated after being changed into syntonin. The 
finid was separated from the precipitate by straining and filtration, 
lastly neutralised, and evaporated to a small bulk, then filtered from 
the sodium chloride, which had separated, and from some albumin ; 
next precipitated by a large quantity of alcohol, and washed. Lastly, 
the substance was redissolved in water, warmed, filtered, and repre- 
cipitated by alcohol. 

As thus prepared, the substance contains a considerable quantity of 
sodium chloride, from which it can be freed only by prolonged washing 
with alcohol. By the other method, however, of precipitating the 
albuminous body by alcohol and heat, the fluid is separated from the 
precipitate with difficulty, and there is danger that by prolonged 
contact with water decomposition may ensue. The substance thus 
obtained is, when moist, white, gelatinous, and very like syntonin. It 
is soluble in water, and separates therefrom on concentration, in the 
form of a skin, which, when dried, is of a dirty grey colour, like a dried 
brittle mass of albumin. When once dried, it no longer dissolves to 
form a clear solution. Its aqueous solution is opalescent, but can be 
rendered transparent by repeated filtration; but it again becomes 
turbid on standing. The body is precipitated from its solution by 
alcohol, mercuric chloride, and mercuric nitrate; but it is not pre- 
cipitated by strong or dilute acids, cupric sulphate, or potassium ferro- 
cyanide. The aqueous solution dissolves cupric hydrate on boiling, 
without the addition of an acid, but does not reduce the oxide. It is 
not coloured by iodine. 

On boiling its clear solution with mineral acids, a flocculent, dirty 
brown precipitate is produced. On filtering off this precipitate, the 
filtrate, after neutralisation, is no longer precipitable by alcohol; 
it reduces cupric hydrate in alkaline solution, before the boiling point is 
reached ; bismuth oxide, and indigo on boiling; and is turned brown 
when boiled with caustic potash. In aqueous solution this substance is 
decomposed on heating, as well as when boiled with acids, and then 
yields to alcohol considerable quantities of the reducing body. 
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The precipitate formed by this decomposition is insoluble in water, 
alcohol, and acids: soluble in alkalies. It gives none of the reactions 
for albumin (formation of xanthoproteic acid on heating with strong 
nitric acid, violet coloration with cupric oxide, &c.). 

Neither before nor after heating did the watery solution of the body 
exhibit any action on polarized light. The aqueous solution of the 
product of decomposition acts as a most energetic reducing agent, even 
when extremely dilute. 

Analysis of the original substance gave the following numbers :— 
C.49°7; H. 7°6; N. 7-4—8'8 per cent. The variable percentage of nitro- 
gen is accounted for by the readiness with which the body is decom- 
posed ; and hence the varying quantities of the reducing body which it 
contains. This latter is probably a kind of sugar, and consequently 
the original substance is a glucoside. Its likeness to mucin demands 
further investigation. From the original substance a nitro-compound 


has been prepared by the author. 
T. S. 


Solubility of Gelatin in Glycerin. By R. Fresenivus.* 


At ordinary temperatures, gelatin is slightly soluble in, and slowly 
permeated by glycerin. It does not swell in glycerin as it does in water. 
It is completely dissolved by long digestion in glycerin, a little below 
100°, forming a solution which gelatinises on cooling. Gelatin which 
has been well soaked in water dissolves about as easily in hot glycerin 
as in cold water. A. T. 


Contributions to the Chemical Knowledge of Ergot. By J. C. 
HERRMANN.T 


On thoroughly exhausting 20 ounces of finely powdered ergot with 
ether, there were ultimately obtained 6 ounces of a fatty oil, which, 
when saponified with soda-ley, yielded a distillate containing ammonia, 
trimethylamine, and a liquid from which common salt separated a soap, 
the aqueous portion containing glycerin; this soap treated with sul- 
phuric acid yielded a semi-solid oil, the aqueous liquor from this 
operation yielding traces of butyric and acetic acids on distillation. 
By pressure in bibulous paper, a solid fat was obtained from this semi- 
solid oil; and after several recrystallisations from alcohol, this fat was 
found to melt constantly at 62°, and to solidify at 57°—58°, and gave 
numbers agreeing with those required for palmitic acid. From the 
fact that the oil was not a drying oil, and from the behaviour of the fluid 
portion with nitric acid (elaidic acid was produced), it was inferred 
that oleic acid was also present. 


* N. Repert. Pharm., 232. t N. Rep. Pharm., xx, 283—201. 
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From an alcoholic solution of the mixed fatty acids, acetate of lead 
threw down a precipitate having the composition : 


[Cs2H(2Pb0)0;] + 3[CsHs3(PbO)0O;]* 


and this, when treated with ether, yielded an insoluble portion having 
the composition : 
5[Cs2Hsi(2Pb0)0,] + 4PbO] 


(a basic palmitate), and asoluble portion of composition— 


5[CseHs3(PbO)O3] + 4Cs6H04 
(an acid oleate). 

By treating a portion of the extracted oil with alcoholic ammonia, 
separating the alcoholic liquor from the oily portion, and evapor- 
ating, a dark-brown aromatic-smelling residue was obtained, agree- 
ing in properties (saving its solubility in ether) with the ergotine 
of Wiggers. 

Contrary to the statements of Manassewitz, the oil was found to be 
saponifiable with caustic potash, the soap being softer than that 
obtained with soda. 

By exhausting ergot with water, precipitating with lead acetate, 
and treating the filtrate with mercuric chloride, a precipitate was 
obtained from which the ecboline of Wenzell was separated, either by 
treatment with lead oxide or basic lead carbonate, or by Wenzell’s 
process, viz., treatment with hydrogen sulphide, and then successively 
with freshly-precipitated silver phosphate, milk of lime, and ammonia 
carbonate. The product, freed by heat from excess of ammonia car- 
bonate, had an alkaline reaction, and gave white precipitates with 
mercury chloride, tannic acid, and potassium cyanide; yellow with 
phosphomolybdic acid, orange with platinic chloride, red-brown with 
potassium biniodide (sic), and brownish with gold chloride. 

The ashes of ergot were found to have the following composition :— 


3° 
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1°51 | 30°06] 0°65 | 1°38 | 4°88 | 0°59 | 0°86 | 0°26 | 45°12/ 14°67] = 99-98 


C. R. A. W. 
*H=1;0=8; C =6; Pb = 103. 
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Researches on the Constituents of Ergot. By J.B. GAnser.* 


By extraction with ether, finely-powdered ergot yields 30 per cent. of 
its weight of fatty oil, containing a resin separable from the fats by 
nearly absolute alcohol, and giving to them a peculiar bitter rough 
taste and brownish tint. With lead oxide a plaster is obtained with 
these fats, from which ether extracts lead oleate; with soda-ley of 
1:3 sp. gr., a soap is obtained; no free ammonia distils over during the 
operation, the distillate being neutral; on the addition of hydrochloric 
acid, however, thick white clouds are formed, and the colourless dis- 
tillate becomes reddish. 

The oil readily yields elaidic acid with nitric acid; a dose of 10 
grams, given in two portions of 6 and 4 grams each, only produced a 
sensation of nausea, without actual vomiting; the last 4 grams 
increased the pulse and produced a slight faintness and perspiration, 
all symptoms ceasing in five hours. The oil extracted with alcohol 
yielded a resin and a small quantity of crystals, giving the cholesterin 
reactions; this resin possesses the same physiological properties as the 
oil, but in a much more marked degree. 

Pulverised ergot heated, pe se, in a water-bath in a retort, gave no 
volatile bases; and the same was found on heating 250 grams of ergot 
with 150 of CaCO, and 500 of water; but the residue from the ether 
extraction of the fatty acids had a strong smell of herring-brine (pro- 
pylamine), and on distillation with oxalic ether, yielded a distillate 
containing ammonia, and giving the smell of animal oils; the residue 
in the retort from this operation, distilled with water, gave ammonia 
and a smell of animal oils. Hence neither ammonia nor trimethyl- 
amine pre-exists in ergot, but these bodies are formed only by decom- 
position of other substances contained by the reagents employed. 

By boiling with water the residue left after extraction of ergot with 
ether, precipitation with lead acetate, and of the filtrate from this with 
mercury chloride, a precipitate is obtained which, when treated suc- 
cessively with freshly-precipitated silver phosphate, milk of lime, and 
carbonic acid, yields finally, after evaporation, a brown, hygroscopic, 
amorphous powder of ecboline; this is soluble in water and alcohol, 
insoluble in ether and chloroform; on boiling it with potash, ammonia 
is evolved; it has a bitter taste with sweet after-taste, and, in small 
doses, produces nausea and vomiting. The filtrate from the mercury 
precipitate of ecboline, on precipitation with phosphomolybdic acid and 
digestion of the precipitate with BaCQ,, and evaporation, furnishes 
ergotine as a greenish-yellow, glistening, amorphous, hygroscopic 
powder: it forms deliquescent salts, the hydrochloride crystallising in 


# N. Rep. Pharm., xx. 301—315. 
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long slender needles ; given to a young dog in small doses, it produces 
symptoms of nausea, without actual vomiting. 

On distilling with sulphuric acid the aqueous extract from the ergot 
deprived of fats by ether, an acid of peculiar odour was obtained, 
which reduced silver nitrate (ergotic acid); on distilling with alcohol 
and sulphuric acid, formic ether was found in the distillate. 

On extracting with alcohol of 80 per cent. the residue deprived of 
fats by ether, a cherry-red tincture is obtained, which deposits flocks of 
a sugar which reduces potassic copper solution (identical with 
mycose ?). 

3°2 per cent. of albumin was found in the infusion of ergot, also 
potash, lime, and magnesia, with hydrochloric, sulphuric, and phosphoric 
acids. 


C. R. A. W. 


On Persea gratissina Gertrer (Lauracee). By T. PEcKout.* 


Precxotr has examined the fruit of this tree, which is also known as 
Laurus Persea (Linn.). He finds that 100 parts of the fresh rind, 
kernel, and pulp, contain respectively— 


Rind— 
WOR cceses csoe cocesincces . @8°470 
Fat containing chlorophyll......  1°165 
Light brown resin ............ 1:300 
BE 64 ndsedncdeucdves ‘ 
Bagger (t2R008) o.00000 00 s0cees _— 
WORT BONE 6050 00s 000 coees atid 
Extract and cellulose ........ 

Keriel 
EE vkciwdenens itvinenie Gee 
Fatty oil ....... ‘eneewes we Oe 
Grape-sugar....... cseeeecoess 1081 
Starch ...... oo tcoomsece OGRE 
BEE dccvsvciccsnicceseen FEE 
Tannic and gallic acids ........ 1°572 
Red colouring matter ........ 
Succinic acid (traces)..... eee \ 4420 
Gum, inorganic salts ........ 


CS ciccddudemestsessen Bear 
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Fresh Pulp— 
ee 80°670 
Light yellow fatty oil.......... 8°500 
Grape-sugar.......2+ csccsees 3°175 
Dn cistbaeasnedennes wen wae 
Malic acid combined with) 9.43 
Tartaric acid Calcium and 7 9.09 
potassium. 
a eT 0°075 
Glutinous substance..........0+ 1°559 
Dextrin, mucus, &c...........-. 2°775 
Cellulose ...... ciaeiees meee 1°244, 
rer iinenbiebewenenes -- 0982 


100 parts of the dried pulp contain 5:109 parts of ash and 1°353 
part of nitrogen. 

From the analysis of the rind it will be seen that it can be used for 
fodder; the dried kernels would also form a good source of nourish- 
ment for animals. The pulp is eaten in Mexico with salt, and in the 
Antilles a vegetable soup is made from it. It has a sweetish taste, and 
can be eaten as cream with lime-juice, wine, and sugar. 

The leaves, flowers, and pulp of this tree have been used in 


medicine. A, FB. 


Physiological Chemistry. 


On the Metamorphosis of Albwminous Substances in the Bodies of Rumi- 
nants. By Stoumany, R. Frinine, and A. Rost.* 


STOHMANN communicates the following as the chief results of his ex- 
periments:—1. The whole of the albuminoids undergoing decomposi- 
tion in the organism, appear in the form of oxidation-products in the 
solid and liquid excretions. These results were obtained with food not 
only poor, but also rich in nitrogen. 

2. The metamorphosis of albumin is dependent on the quantity of 
albumin in circulation in the organism. As a rule, the metamorphosis 
of albumin rises and falls with the albumin in the food. The in- 
crease of albuminous matters above a certain quantity is a waste with 
adult animals. 

3. The imbibition of large quantities of water increases the meta- 
morphosis of nitrogenous matters. A goat, fed on 700 grams of hay 
and 800 grams of linseed-meal, took on four successive days 6,151, 
3,600, 3,650, and 3,275 grams of water, and excreted in the urine 
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33°10, 29°34, 28°69, and 27°52 grams of nitrogen, whilst during 
preceding experiments the average daily secretion of nitrogen was 
28°9 grams. 

4. The excretion of nitrogen quickly adapts itself to an increase of 
nitrogen in the food. 

5. With an insufficiency of albumin in the food, the body becomes 
poorer in albumin. A goat, which daily consumed in its food 8:27 grams 
of nitrogen, excreted 11-1 grams. The 2°53 grams lost daily correspond 
to 74 grams of flesh. The weight of the animal sank in the ten days 
of the experiment from 31°54 to 29°72 kilograms. 

6. Considerable increase of weight took place when, along with a 
sufficiency of albumin, larger quantities of non-nitrogenous substances 
were administered. 

These experiments show that the metamorphosis of nitrogenous 
nutritive materials takes place in the herbivora exactly according to the 
same law as Voit has established for the carnivora, and that relative to 
the metamorphosis of albuminous matters, there is no distinction 
between carnivorous and herbivorous animals, save that the nitroge- 
nous products of decomposition assume a different form, so that in the 
herbivora a portion of the nitrogen takes the form of hippuric acid, a 


substance which is wanting in the carnivora. 
a. @. 


Experiments on the Change of Material in the Adult Sheep under Uniform 
Feeding (Beharrungsfutter). By W. Hennesero, L. Scuuuze, 
M. Marker, and L. Busse.* 


THESE experiments were carried out on two 4—5 year-old wethers. 
These animals were fed on so much meadow hay as was needed to keep 
them in sifatu quo as regards nourishment; each had also 6 grams of 
common salt daily, and water ad libitum. The animals lived in the 
chest of Pettenkofer’s respiration-apparatus. This was arranged so 
that by setting it in action from time to time for 24 hours, the pro- 
ducts of respiration during the 12 hours of day, could be separated 
from those of the 12 hours of night. The increase or decrease of the 
animals in weight was noted daily. 

The excretion of CO, by the animals was different during the day- 
time from that during the night; the difference was determined, how- 
ever, not by the time of day as such (light and darkness), but by the 
distribution of food during the two halves of the day. With a pre- 
ponderance of food during the daytime, more CO, was excreted in the 
day than during the night, and vice versd, so that an increased con- 
sumption of 1 gram of hay was followed by an increased excretion, on 
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the average, of 0°11 to 0°12 gram of CO,. It follows, that to obtain 
normal numbers for the respiration-products of 24 hours, with the 
slowly digesting ruminants, it is necessary to extend the experiments 
on respiration over both the day and night; and that it is unadvisable 
to continue an experiment for a shorter period than 24 hours. 

The excretion of water by the skin followed, on the whole, the same 
rule as that of the carbonic acid excretion. It was different in the two 
halves of the 24 hours, and was greatest in that portion of the day 
when the animal took the largest quantity of food. There was usually 
a parallelism observed between the excretion of CO, and of water in 
24 hours, both these excretions, under similar circumstances, being 
greater or less, accordingly as the consumption of respiration material, 
or, in other words, of nutriment, was greater or less. It is therefore 
necessary to protect the animal from conditions which induce perspira- 
tion, if it be desired to economise food. 

Increased external temperature determines, on the one hand, in- 
creased consumption of water, and, in consequence, increased transu- 
dation of water through the skin of the animal, and, on the other 
hand, diminution ofthe loss of heat of the body through conduction 
and radiation. In consequence of these antagonistic relations, the 
minimum consumption of nutritive material, and, consequently, the 
greatest tendency to increase of the animal will, other circumstances 
being equal, be associated with a certain medium temperature of the 
stall in which the animal is fed. 

The inspiration of atmospheric oxygen and its expiration in the form 
of respiration-products, especially CO., did not proceed pari passu. 
Most commonly the one process increased or diminished beyond the 
other for a time, and an equilibrium was obtained only after a con- 
siderable period. 

Complete deprivation of food (drink being taken) for a single day 
reduced the production of CO, and excretion of water by the animal 
to nearly one-half, and in such a manner that the decrement in that 
half of the day nearest the preceding one on which food had been 
taken, was much less than in the more distant half of the day. 

These researches showed that the food consumed was slightly greater 
than that required to keep the body in statu quo, along with a normal 
growth of wool, but not to an extent which had any real significance. 
The atmosphere contributed only one-sixth part to the material re- 
ceived ; but, on the other hand, laid claim to nearly one-half of the mate- 
rial excreted. More than one-half of the organic substance of the food 
fell, directly or indirectly, to the process of respiration, whilst the 
growth of new wool absorbed not one per cent. of it. About eight- 
ninths of the residue were found in the feces, and one-ninth in the 
urine. 
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Of the atmospheric oxygen taking part in the waste of tissue, 3°5 
per cent. went towards the formation of water, and 96°5 per cent. 
towards the formation of CO,, and, consequently, the oxygen excreted 
in the form of CO, was nearly equal to that removed from the atmo- 
sphere. This is a necessary consequence of the circumstance that 
the organic substances destroyed by the process of respiration, are, as 
their empirical formula, C.;HyO, shows, very near the carbo-hydrates 
in their elementary composition. The near accordance of the oxygen 
received with the oxygen excreted in the form of CO, is characteristic 
of herbivorous animals. 

The generation of heat by the animals, due to oxidation-processes, 
was equivalent to 42,000 heat-units (each = 1 gram raised from 0° 
to 1°) per day per kilogramme of weight of body. 

The distribution of the various mineral constituents of the food on 
their reappearance in the feces and urine, corresponded on the whole, 
though not exactly, with their respective solubilities and dialytic rela- 
tions. The two alkaline-earths, lime and magnesia, appeared in rela- 
tively large proportions in the feeces—the lime in greater proportion 
than the magnesia. Similarly with the two alkalies and the urine, the 
potash was recovered therefrom in greater proportion than the soda. 
Of the phosphoric acid, scarcely more than a trace was found in the 
urine. ZT. &. 


On Artificial Digestion of Casein by Pepsin, and the Action of Water on 
Albwminous Substances. By N. Lusavin.* 


AFTER giving a short sketch of the history of digestion, Lubavin details 
five experiments on the digestion of casein and albumin by artificial 
gastric juice, prepared by treating the mucous membrane of a pig’s 
stomach with water containing *3 per cent. of hydrochloric acid. The 
casein was obtained by precipitating it from milk by acetic or hydro- 
chloric acid, and freed as much as possible from fat by means of ether. 
A small amount of fat always remained attached to it, and could never 
be entirely removed. The casein was digested for periods varying 
from 5 hours to 11 days. During a great part of this time, the fluid 
was kept at a temperature of 40° to 45°. 

A great part of the casein was thus dissolved, but however long the 
digestion was continued, a portion still remained undissolved. The 
amount of this was smaller when the casein was prepared with hydro- 
chloric instead of acetic acid. When serum albumin and casein were 
digested for equal times, one-third less albumin than casein was 
dissolved. 

In the digested solution ihe author found pepsin, peptones, leucine and 
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tyrosine. By treating an alcoholic extract of the products of digestion 
with baryta-water, he obtained a brown transparent deliquescent mass, 
which he thinks is a compound of peptone with barium. 

When purified by alcohol and ether, it forms a white non-deliquescent 
powder, containing chlorine. The proportion between the chlorine 
and barium is by no means constant. 

If this were a definite compound of barium and peptone, the equiva- 
lent of peptone would be 424, indicating a tolerably simple composi- 
tion. 

The specific rotatory power of this substance is — 63:2°, or if the 
chlorine and barium be regarded as inactive, and the rotation calculated 
for the organic substance alone, it would be—84°. By precipitating the 
barium compound with zinc sulphate or cupric sulphate, compounds of 
peptone with zinc or copper were obtained. The undigested residue of 
the casein, the dyspeptone of Meissner, consists of two substances, one 
of which A is soluble, and the other B is insoluble in sodium carbonate. 
When A is precipitated from this solution by hydrochloric acid, it is 
found to be in a great measure dissolved if digested anew with gastric 
juice, but a certain amount of residue always remains. After this is 
purified by alcohol and ether, it forms a yellowish white dusty powder 
containing C. 48°5, H. 7-1, N: 13°3, P. 4°6 and O. 20°5 per cent., which 
would nearly correspond with the formula C.;HyN-POun. 

When moistened with water, it has an acid reaction, and seems 
partly to expel CO, from sodium carbonate. On dry distillation it 
gives off an irritating smell, not at all like that of albuminous sub- 
stances. These properties, along with its composition and simple 
formula, show that it is not albuminous. The substance B resembles 
albumin in its reactions, and contains sulphur and phosphorus, but he 
has not yet determined its exact composition. 

As to the nature of these bodies, he considers that although the 
substance B might possibly be an isomeric transformation of casein, 
the substance A cannot be so; and that they are products of the de- 
composition of casein, and not mere mechanical admixtures, he con- 
siders to be shown by the fact that casein, when combined with 
hydrochloric acid before digestion, was soluble in water, but after 
digestion yielded a substance insoluble both in acids and water,—and 
by the observation of Vélckel that casein precipitated from milk by 
saturated solution of common salt contains an amount of phosphorus 
larger than that which corresponds to the phosphate of lime in the ash. 

Casein thus consists, like vitellin and hemoglobin, of an albuminous 
in combination with a non-albuminous body. As a body containing 
phosphorus exists in it, and albuminates can be prepared from white of 
egg which contains no phosphorus, it is not identical as is commonly 
supposed with albuminates prepared from other albuminous bodies. 
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By heating serum albumin with water in a Papin’s digester to 120° 
—150° C. for 26 hours, he obtained leucine with a trace of tyrosine, 
and on heating casein with water to 200° for 10 hours in sealed tubes, 
he got leucine with a considerable amount of tyrosine. 

Casein heated with glacial acetic acid to 180° in sealed tubes, yielded 
tyrosine and sulphuretted hydrogen. 

From his experiments and those already made by others, he believes 
that the decomposition of albuminous bodies, whether by putrefaction 
or by the action of water, acids, or ferments, consists in their taking 
up water and splitting up first into peptones and then into leucine 


and tyrosine. 
T. L. B. 


On Pepsin. By E. Heintz (Arch. Pharm., cxlvi, 130). 


On the Action of Hydrochloric Acid on Ossein. New Researches on the 
Determination of Ossein in Fossil Bones. By A. SCHEURER- 
KesTNER.* 


I. Fossrt bones often contain so small a proportion of gelatigenous 
matter, that considerable quantities of bone must be employed for solu- 
tion of the mineral matters in hydrochloric acid. The author has 
sought to determine the influence of this acid, dilute as well as concen- 
trated, on ossein, in order to determine whether the soluble ossein, 
the existence of which he has previously announced, exists ready formed 
in the bones, or is formed by the prolonged action of dilute hydro- 
chioric acid on ordinary ossein. The existence of a certain quantity 
of soluble ossein in fossil bones appears to him to be placed beyond 
doubt, not only by his analyses, but also by the fact that he has ex- 
tracted it directly from the bones by triturating them with pure water. 
Nevertheless, the criticisms of Elie de Beaumont have induced 
Scheurer-Kestner to seek to determine in a more rigorous manner 
the proportions of the two osseins. 

II. Ordinary ossein, in a state of purity, prepared by Frémy’s 
method, dissolves completely in the course of a few hours in cold con- 
centrated hydrochloric acid. This solution, when freed from hydro- 
chloric acid by silver nitrate, is neutral, and exhibits neither the pro- 
perties of gelatin nor of those of any of its known derivatives. When 
it is evaporated, and the residue calcined, an odour of burnt horn is 
developed. It is not precipitated by any of the salts which precipitate 
gelatin; and on concentration neither a jelly is produced, nor 
crystals. 

Weak hydrochloric acid exerts no influence on ossein; but for this 
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purpose the solution employed must not contain more than one-half 
per cent. of real acid. Hence the acid recommended by Frémy for the 
estimation of ossein (1 vol. ordinary acid to 9 vol. water) has a 
sensible solvent action on ossein. 

III. For the purpose of estimating the two osseins, an acid contain- 
ing not more than one-half per cent. of real acid was employed. The 


bone of a mammoth yielded— 
Composition of the 


Grams. animal matter. 
Ordinary ossein ...... 0°617 63°7 
Soluble ossein........ 0°352 36'°3 
100:0 
The bone of an Ursus speleus gave : 
Ordinary ossein ...... 0204 37°4 
Soluble ossein....... . 0°342 62°6 
100°0 


This soluble ossein is not formed—at least not altogether formed— 
by the action of hydrochloric acid on ordinary ossein. 

IV. The paper concludes with some remarks on the criticisms of 
Elie de Beaumont on a previous paper by the author establishing the 
identity of the ossein of recent with the ossein of fossil bones. 

2S 


On the Behaviour of Animal Substances containing Phosphorus when 
undergoing Decomposition. By P. PLész.* 


Tue solution of the question, whether vegetable and animal substances 
containing phosphorus give off phosphoretted hydrogen when under- 
going putrefaction, is a subject of great practical, as well as high 
scientific interest. If it were answered affirmatively, it would show 
either that phosphorus exists in the organism in some other form than 
that of phosphoric acid, or that, under the influence of putrefaction, 
reducing substances are formed of so energetic a nature, that even 
phosphoric acid is deprived of its oxygen. It is difficult to conceive 
that either of these things should happen. In the animal organism 
energetic processes of oxidation go on: hence lower degrees of oxida- 
tion cannot arise, nor combinations of phosphorus with other elements, 
for such combinations would be quickly oxidised into phosphoric 
acid. 

The vegetable organism has the property of reducing certain com- 
- pounds ; but whether it is able to deprive phosphoric acid (and plants 
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find phosphorus exclusively in this form) of its oxygen, is as doubtful 
as the reduction of phosphoric acid during putrefaction. 

The experiments of the author were carried out under Hoppe-Seyler’s 
supervision, preliminary to more extended researches, and led to the 
following results :— 

Fishes were taken’for the purposes of experiment, as it appeared that 
these animals were best adapted for the purpose, not only on account 
of the large proportion of lecithine which they contain, but also because 


' it is probable that they contain another phosphorised body in the 


nuclei of their blood corpuscles. The fishes were beaten to a pulp 
and set aside with a little water for putrefaction to set in. The 
external air was excluded, so that only that air which was contained 
in the flask could act as an oxygenant. A disengagement of gas 
quickly took place. The gas given off was conducted through a solu- 
tion of silver nitrate, in which it produced a dark brown precipitate. 
The generation of gas ceased after some time, but was renewed as 
soon as air was admitted into the apparatus. In this manner four 
parallel experiments were made, and the whole precipitate formed 
during a period of five weeks was employed in the examination for 
phosphorus and sulphur. For this purpose the precipitate was acted 
upon with nitro-hydrochloric acid, every precaution being taken; and 
tested for sulphuric and phosphoric acids. Sulphuric acid was found 


in abundance, but no phosphoric acid could be detected. 
T. 8. 


On the Condition of the Dowbly Refractive Substance of Striped Muscular 
Fibre. By P. P1Losz.* 


AN interesting paper on the microscopic appearances of muscular fibre, 
including full descriptions of the observations of the author, as well as 
those of previous observers, on the isotropic and anisotropic substances, 
disdiaclasts, &c. The following is of chemical interest :— 

The disdiaclasts exhibit a peculiar reaction. Solutions of neutral 
salts, as sodium chloride, sodium phosphate, and sulphate, &c., which 
dissolve myosin, do not affect the doubly refractive power of muscular 
fibre in the least; and if the fibre be unravelled as much as possible 
with the forceps and drawn through a solution of common salt, it is 
completely deprived of myosin withcut losing its doubly refractive 
power. Nevertheless, muscle cannot be thus freed from all albuminous 
bodies. If now the muscular fibre, deprived of myosin be treated with 
a solution of hydrochloric acid containing 0°1 per cent. of the acid, or 
with a dilute solution of sodium carbonate, an albuminous body goes 
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into solution, which at first gives all the reactions for myosin, but after 
some standing in acid solution changes into syntonin, in alkaline solu- 
tion into alkaline albuminate. 

This peculiar behaviour of a portion of the albuminous substance of 
muscle can with difficulty be explained in any other manner than upon 
the assumption that a part of the myosin in muscular fibre is in 
chemical combination with another unknown substance, and that this 
compound is decomposible by acids or alkalies, but not by neutral 
salts. 

On this hypothesis the actions of acetic, sulphuric, and hydrochloric 
acids, as well as of carbonated and caustic alkalis, are similar, only the 
myosin is most readily changed by hydrochloric acid into syntonin, by 
caustic potash or soda into alkaline albuminate—facts already well 
known. t. &. 


Contributions to the Knowledge of the Blood of Man and Mammals. On 
Hematin. By F. Hoppz-Sey.er.* 


Hematin is best obtained from crystals of hemin, which the author 
obtains by a method essentially the same as that given by Teichmann. 
Heematin differs little in appearance from hemin. Its formula is given 


as 
CosHioNeFe2Ow. 


Heemin, which is the hydrochloride of hematin, appears to have the 
formula— 


CssH12N;F'e,0 Cl. 


This formula for hematin differs from that given by Mulder. Mulder’s 
formula is CyHysN-FeO,, requiring only 6°93 per cent. iron, a result 
which Hoppe-Seyler shows to be due to the fact that hematin obtained 
by the method employed by Mulder, is an impure substance. 

Among the properties of hematin is its power in aqueous or alkaline 
alcoholic solutions to absorb the violet rays, but especially the yellow 
rays between the lines C and D of the solar spectrum—nearer the 
latter. The solutions of hematin in alcohol containing sulphuric acid 
give more or less sharply defined absorption bands in different parts 
of the spectrum. One characteristic band occurs between C and D— 
nearer C. 

Action of Concentrated Sulphuric Acid on Hematin.—The author’s 
experiments lead to a different view from that held by Mulder and 
van Goudoever. According to them, the sulphuric acid first combines 
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with the hematin, and on the addition of water the iron enters into 
combination with the sulphuric acid, while the hydrogen displaced by 
the iron is evolved, leaving non-ferruginous hematin, whose formula 
they give as CuHyN,O.. Hoppe finds no trace of hydrogen evolved 
by the action of sulphuric acid on hematin. When the solution of 
heematin in sulphuric acid is filtered through asbestos, a beautiful purple- 
red solution is obtained, which gives a small, dark, absorption-band 
just before the line D, and another very sharply defined band between 
Dand E. When this solution is mixed with water, the greater part is 
precipitated, the precipitate being increased by the addition of alkalies 
to neutralisation. The alkaline watery solutions of the precipitate are 
characterised by a faint band between C and D, a similar faint band 
between D and E—nearer D, a darker in the same situation but nearer 
E, and lastly, a very dark band between 6 and F. 

The formula of the substance is calculated as CysH;,N,Oy. Its 
formation from hematin is represented by the equation— 


CigH oN 0 oF ep + 4(SO;H2) + O, = CosH oN s0i10(SH20,)2 + 2(FeS0O,) 
+ 2H,0. 


The compound CsH7Ns0i0(SH20,)2 being subsequently converted by 
the action of water in excess into C,;H,;,N,0,.. The formation of this 
substance requires the presence of oxygen. 

If, on the other hand, hematin is acted on by sulphuric acid in closed 
vessels, a substance is formed, only very slightly soluble in sulphuric 
acid, and quite insoluble in caustic potash. Its formula is calculated 
as CygHzN,0;. 

In the absence of a more complete knowledge of these products, the 
author calls the first, which is soluble both in sulphuric acid and caustic 
potash, hematoporphyrin (CosH;4Ns0.2), and the second, insoluble in 
caustic potash, hematolin. 

Action of Reducing Agents on Heematin.—Hematin offers consider- 
able resistance to oxidising agents. It is, however, very sensitive to 
reducing agents, both in acid and alkaline solutions. By boiling a solu- 
tion of hematin with caustic soda and zinc filings, as also by the 
action of sodium amalgam on hematin in presence of water, reduction 
products in great quantity are formed. They are all free from iron, 
but their separation is a matter of great difficulty. Their solution 
gives a complicated spectrum, with five absorption bands. No exact 
analysis can be given. 

Action of Tin and Hydrochloric Acid.—These substances act on 
hematin, in presence of alcohol, differently, according as the hematin 
is fully dissolved or not. When a concentrated solution, or one 
containing excess of hematin, is heated with tin or copper or zinc 
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on the water-bath, a purple-red solution," with, after a time, a resinous 
dark violet precipitate is formed. The solution is characterised by 
two dark absorption-bands between D and E. When hematin, or 
heemin crystals dissolved in alcohol containing sulphuric acid, are 
decomposed by hydrochloric acid and tin, and heated, a purple solution 
is formed, which also has a characteristic spectrum, viz., one band 
between D and E, another just before D, and another broad band 
between b and F, covering the latter line. When the evaporated solu- 
tion is poured into boiling water, a brownish precipitate is formed, 
soluble in alcohol. This on evaporation yields a colouring matter, 
which in properties resembles the oxidized product obtained by dis- 
tillation from the hematin reduced by zinc filings. 

The formula of the substance appears to be C,,HiN;0;Cl, a sub- 
stance which the author thinks will, on more exact investigation, 
throw great light on the chemical constitution of hematin. 

Behaviour of Heematin when treated with Phosphorous Chloride contain- 
ing free Phosphorus.—When heemin crystals are heated with this sub- 
stance to a temperature of 140°, in closed tubes for 6—8 hours, a 
purple-brown fluid is formed, which gives a spectrum with three 
absorption-bands, one between C and D, close to C, a second between 
D and E—nearer E, and a third between 6 and F, beginning from 3, 
and extending to the middle between J and F. No evolution of gas 
follows the opening of the tube. A crust forms on the sides, which, 
however, is easily separated. This substance is to a certain extent 
soluble in water, giving the same spectrum as hematoporphyrin. 
From the part insoluble in water a substance is obtained resembling 
hematin. The formula of this substance appears to be CosHioNsOi0 
(PO,H;);. The agreement of this substance with hematoporphyrin 
in its spectrum points to the formula of the latter as CesHioN30.0.2(H20), 
i.e., a hydrate of the same complex of atoms as is contained in the 
phosphate. 

Decomposition of Hemoglobin in absence of Oxygen.—As the author 
has already described, hematin is no distinct product of the splitting 
up of hemoglobin, but results from such a decomposition, accompanied 
by oxidation. The oxidation takes place so rapidly, however, that 
precautions must be taken in order to obtain the non-oxidized 
products. 

The author describes a very ingenious arrangement by which a solu- 
tion of hemoglobin can be reduced by hydrogen and decomposed by 
alcohol containing sulphuric acid or caustic potash, in absence of oxygen. 
A colouring matter is produced, which has a purple-red colour, both in 
acid and in alkaline solutions, and is characterised by certain definite 
absorption-bands. It is this substance, called by the author Hamochvro- 
mogen, which on oxidation forms hematin. 
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Hemoglobin, therefore, seems to be a compound of an albuminoid 
substance and a group of atoms, which, on splitting up, yields hemo- 
chromogen. The two are apparently loosely combined together. 
Hemochromogen as such cannot exist free in the blood-corpuscles, for 
then hematin would result on access of oxygen. 

The mode in which the albuminoid, and the group which yields 
hemochromogen, are combined, is such as to resist the fixation of 
oxygen, and it may be supposed that it is just at the point of resolution 
of the combination that the rapid absorption of oxygen takes place. 

The author has not succeeded in isolating hamochromogen for 
analysis, or of regenerating it by reducing hematin. The spectrum 
of reduced hematin (Stokes) agrees with that of hemochromogen, but 
it is impossible to say whether the two substances are identical. 

The formation of hematin from hemochromogen may be supposed 
to take place as follows :— 


2C3,H3.NiFeO; + Ox CysHioNsFe20i0 + H,0 ; 


and from the compound of hemochromogen with carbonic oxide, as 
follows :— 


2(C3,:H3.NsFeO;.CO) + O; — CosHioNsFesOww + 2CO, + H.0. 


Heematin seems to be formed when concentrated solutions of hemo- 
globin are allowed to stand, but instead of being precipitated, it enters 
into combination with albuminoids. Such apparently is the nature of 
metahemoglobin. It is still doubtful whether the iron exists in the 
colouring matter of blood as a ferrous or as a ferric salt. It is probable 
that in hematin it is the latter condition. The proportion of oxygen to 
iron in oxyhemoglobin is such that for each atom of iron there are 
two atoms, or one molecule, of oxygen. 

In Lothar Meyer’s researches it was found that when blood was 
decomposed by an acid before heating, and before the evacuation of 
oxygen, only }—4 of the quantity was obtained, as compared with the 
amount obtained by the usual method. It would therefore appear 
that, by the conversion of hemochromogen into hematin, only = or 
+ of the oxygen which hemoglobin can fix loosely, enters into stable 
combination. This quantity would harmonise with the supposition 
that in this decomposition the iron passes from the state of ferrous to 
that of ferric oxide. 

In closest relation to hemoglobin is a brownish colouring matter, 
identical with or closely allied to metahemoglobin, found in cystic 


fluids, &c. . ; 
The black pigment of the lungs and bronchial glands, and also the 
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stellate pigment-cells of amphibia, seem to be a residue of hematin, 
while biliary and urinary pigments appear to be products of hemochro- 
mogen or venous hemoglobin. In atomic relations there is a very 
close affinity between hemochromogen and bilirubin. There are 
numerous facts which favour the view that bilirubin is formed by the 


action of water and an acid on hemoglobin in absence of oxygen. 
D. F. 


On the Chemical Relations of the Nuclei of Blood-corpuscles in Birds 
and Snakes. By P. P1ész.* 


In this research Dr. Plész has somewhat improved the method and con- 
firmed the results already published by the abstractor of this paper. 
In addition to freeing the nuclei from the substance of the blood- 
corpuscles by means of water and ether, he removes the last traces of 
it by washing with dilute hydrochloric acid and warm alcohol and 
ether, sometimes with and sometimes without previous digestion in 
artificial gastric juice. The nuclei in the blood of birds and snakes 
consist of the same substance, but he could not discover it in ox-blood. 
This substance is indigestible, and gives the reactions of mucin, but 
differs from it in being insoluble in dilute mineral acids, and in con- 
taining 2°4 per cent. of phosphorus. 
T. L. B. 


On the Composition of the Blood in Chyluria. By F. Hopen-Seyuer.t 


Tue author has been fortunate enough to obtain at the same time 
specimens of the blood and urine of a lady (a patient of the late Prof. 
Niemeyer) labouring under chyluria. The urine had a milky-white 
appearance, and contained over 0°7 per cent. fat. The blood, which 
was obtained by cupping, coagulated completely, so that 83°325 grm. 
blood gave 35°245 grm. pure serum. The serum was yellowish, scarcely 
turbid, and not at all milky, and therefore not of the same fatty nature 
as the urine. Without quoting the tables of the analysis of the serum 
at length, the general result seemed to be that there was a smaller pro- 
portion of albuminoids than usual. This might be due to the loss by 
the urine, or to the admixture with lymph, owing to the way in which 
the blood was obtained, or to both, as Hoppe suggests. 

In respect to cholesterin, lecithine, and fat, the quantity, 0°75 grm. 
in 100 seems high. Of this, 0°36 grm. being pure fat indicates a high 
percentage of fat in the serum. As regards the salts, sodium chloride 


* Med. Chem. Untersuch., 1871, 461. 
t Med. Chem. Untersuch., 1871, pp. 551—556. 
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appeared somewhat smallinamount. The amount of phosphate of soda 
was especially low, a fact to be explained by the method of analysis after 
extraction of the lecithine. The blood-clot weighed 48°080 grm. The 
amount of hemoglobin was determined by comparison with a solution 
of guinea-pig hemoglobin of known percentage. 

The amount of cholesterin and lecithine was much greater in the clot 
than in the serum. A small amount of fat was found, due, as shown by 
the author, to the presence of serum still entangled in the clot; hence 
the blood-corpuscles in chyluria do not appear to contain fat any more 
than normal corpuscles. 

The extractions of the clot scarcely differed from those of the serum. 
Sulphate of soda was much larger in amount, and the amount of phos- 
phate of soda was three times as much as in the serum. The amount of 
alkaline carbonates was likewise greater. 

The whole blood gave the following composition— 


In 83°325 grm. In 100 grm. 


blood. blood. 

PI 6.660 weeciscccvaseses 12°4600 14960 
— RE 0°2327 0°279 

Alb d 
aati Soluble albuminoids. . 2°5633 3°075 
Cholesterin ...... 071815 0°158 
Ethereal extract 1 Lectin .nccccss 0°2903 0°348 
mine caw we 0°1414. 0°170 
; Soluble in alcohol .... 0°1833 0°220 
seenuaned |" Ne 0-34.47 0-414 
(Chloride of potassium ...... 01713 0°206 
Chloride of sodium ........ 02085 0°250 
Sulphate of soda .......... 00622 0°075 
Salts { Phosphate of soda.......... 0°0360 0°043 
Carbonate of soda.......... 0°0245 0°029 
Phosphate of lime.......... ~ ta 
Phosphate of magnesia.-.... \ 00798 0-095 
inte) GOINED «0s 60500 seas 20°322 


As to whether the amount of hemoglobin was normal or not, it is 
difficult to say, owing to the want of exact determination of the amount 
of hemogiobin in normal blood. 

The method by incineration and estimation of the iron gave results 
which were too low, and the colour method is apt to give too high 
results. 

Apart from this, however, it is evident, from the percentage of 
hemoglobin found, that in chyluria the amount of blood colouring 
matter and blood-corpuscles is not diminished. As the whole blood 
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contained 0°17 per cent. fat, the serum 0359 per cent., while the urine 
contained 0°72 per cent., it is evident that the fat in the urine is not 
derived from transudation alone, but that a corresponding amount of 
transudate free from or poorer in fat finds its way back either into the 


lymph or into the blood-vessels. 
D. F. 


The Chemical Composition of Pus-corpuscles. By F. Mirscurr.* 


In order to obtain pus-corpuscles free from serum, the pus and articles 
soaked with it, such as surgical bandages, were treated with a mixture 
of 1 part saturated solution of sodium sulphate with 9 parts water, 
except when the alkalies of the ash had to be determined,-in which 
case a saturated solution of barium nitrate diluted one-half was 
employed. 

In these fluids the pus-corpuscles sink to the bottom, and after 
repeated washing are obtained sufficiently pure, while the supernatant 
liquid is tolerably free from turbidity. 

The Albuminoids of the Protoplasm.—Pus-corpuscles are composed 
chiefly of albuminoids. When treated with a solution of sodium 
chloride of 3—10 per cent., they are converted into a gelatinous viscous 
mass. This depends, as Rovida has shown, on the formation of a ring 
of hyaline substance round each cell. This mass, diluted with water, 
gives a ragged precipitate, and was supposed by Hoppe to indicate 
myosin. Miescher, however, can obtain no trace of myosin reaction. 
None of the hyaline substance appears soluble in water, and therein he 
differs from Rovida. In other respects his results agree with those of 
Rovida. 

The constituent albuminoids appear to be— 

1. Aikali-albuminate, partially precipitated by carbonic acid, more 
completely by acetic acid, insoluble in common salt, soluble in hydro- 
chloric acid (z¢'55). Whether it is kept in solution by alkaline phos- 
phate could not be determined on account of the extreme dilution. 

2. An albuminoid coagulable at 48—49°. The flocculi are insoluble 
in hydrochloric acid (;¢55), in sodium chloride, and also in very dilute 
soda solution. It is therefore not merely albumin dissolved in a 
phosphate. 

3. An albuminoid coagulable at the ordinary temperature of serum 
albumin. 

In addition to these— 

4. Rovida’s hyaline substance, an albuminoid insoluble in water, 
soluble in hydrochloric acid (755), swelling up in solution of sodium 


chloride. 
* Med. Chem. Untersuch., 1871, 441—460. 
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5. An albuminoid unaltered in water, and sodium chloride, with 
difficulty soluble in hydrochloric acid (+45). 

The substances thus agree, as far as number is concerned, with the 
five different albuminoids found by Kiihne in muscle. The author has 
not been able to find paraglobulin, though he admits the possibility of 
its presence. 

The Alcoholic Extract—When proper precautions are taken, a nearly 
colourless solution is obtained by heating the corpuscles with strong 
alcohol at a temperature of 50°—60°. Mliescher has only investigated 
the extract with reference to the presence of lecithine and cerebrin. 

The greater part of the alcoholic extract is also soluble in ether. 
From the amount of phosphoric anhydride in the extract (3'804 per 
cent.) the amount of lecithin is calculated according to Diakonow’s 
formula. The author estimates it as 44°28 per cent. of the whole 
extract, or 17°8 per cent. of the dry pus corpuscles. This is not very 
far different from the amount found by Parkes in the yolk of egg 
(protagon 52 per cent. = 20°7 per cent. lecithine). 

By treating the portion insoluble in ether with sulphuric acid, he 
obtained a substance which gave the sugar reaction. This indicates 
the presence of cerebrin or a similar substance. 

The Watery Extract—The corpuscles after extraction with alcohol 
were repeatedly tested for glutin and chondrin without success. 

The Ash—The ash was analysed according to Hoppe-Seyler’s 
method. 

In 100 parts of dry pus-corpuscles there were found— 


NaCl.. 0°1428; Na,O .. 0°2625 
K,0 .. 0°6546; CaO .. 0°830 
MgO.. 0:0870; Fe.0; .. 0°0390 = 1:2689. 


The amount of phosphoric acid was found to be in one case 2°689 per 
cent., and in another 2°778 per cent. of the dry substance. Chlorine is also 
present. In relation to the question of the conversion of colourless into 
coloured corpuscles, the amount of iron seems small, but it is probable 
that, relatively to the larger size of the white corpuscles, the amount of 
iron may be sufficient to account for the greater part found in the 
blood colouring matter. 

The Nuclei and Nuclein.—After several attempts to isolate the nuclei, 
Miescher found that he could succeed by shaking the corpuscles, which 
had undergone prolonged treatment in the cold in dilute hydrochloric 
acid, in a mixture of ether and water. Ultimately a fine powder settled 
to the bottom of the watery stratum, which powder consisted of pure 
nuclei preserving their microscopic characters. 

The nuclei agree for the most part in their reactions with mucin. 
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Another method of isolating nuclei is to digest the pus-corpuscles, after 
previous digestion in warm alcohol, in a pepsin solution, made from 
an extract of pig’s stomach containing 1 per cent. strong hydrochloric 
acid. The nuclei remain while the rest of the corpuscle is digested 
away. 

The nuclei, except that they are more shrivelled and granular, 
resemble those obtained by the former method. 

The nuclei consist of a substance soluble in dilute soda solution, and 
another insoluble—soluble and insoluble nuclein. The nuclei are 
entirely soluble in strong hydrochloric acid and caustic alkalies. 

The substance of the nuclei contains nitrogen and sulphur, and is very 
rich in phosphorus, which is a real organic constituent. Miescher con- 
siders that in nuclein we have no mixture of substances, such as at first 
sight might appear, but really a substance swi generis. He further makes 
some interesting observations on the part phosphorus ,plays in cell 
growth, and the probable genesis of the cell albuminoids and their 


derivatives, for which we must refer to the original paper. 
D. F. 


The Chemical Composition of Pus. By F. Hoppn-Seyier.* 


Hopre-SEYLER agrees with the results obtained by Miescher, which he 
regards as the most important contribution made of late years to the 
chemistry of pus. 

On the Phosphoretted Substances in Pus.—Phosphoretted substances 
were first clearly demonstrated by Fischer in pus, and identified with 
Liebreich’s protagon. 

Miescher regards this substance as a mixture of lecithine and cerebrin, 
and in this respect Hoppe agrees with him, regarding the relation 
between them as precisely similar to that which obtains in nerve tissue. 

Miescher has also demonstrated the presence of another substance 
containing phosphorus in the nuclei of pus-corpuscles. His method of 
isolating the substance has already been given. 

In relation to the researches of Lubavin, Hoppe inquired whether 
Miescher’s nuclein might not be a peptone produced by action of the 
artificial gastric juice. 

From his investigations he arrives at the conclusion that nuclein, as 
such, exists preformed in the pus-corpuscles, and is not the mere pro- 
duct of digestion. In its relation to pepsin solutions, nuclein appears 
to be allied to amyloid substance; and he thinks it is not impossible 
that in certain conditions amyloid substance may be formed from 


’ nuclein. 


* Med. Chem. Untersuch., 1871, 486—501. 
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Nuclein closely resembles mucin. It appears, however, to be richer 
in phosphorus. As regards the quantitative composition of pus, Hoppe 
has made numerous analyses, and tabulates the results. 

The constituents of pus-serum agree with those of blood-serum and 
transudate fluids generally. Pus-serum is always cloudy: the disper- 
sion of light depends slightly on fluorescence, as shown by examination 
with a Nichol’s prism. 

He finds no glutin or chondrin in pus-serum or pus-corpuscles, and 
likewise no chloro-rodic acid—all which substances are stated by 
Bédeker to exist in pus. 

On the Origin and Ultimate Fate of Pus-corpuscles and Serum.—In 
reference to the question of the origin of pus-corpuscles and their 
identity with the colourless and a Hoppe’s results are 
very interesting. 

As it is impossible to obtain living colourless corpuscles from the 
blood in sufficient quantity for chemical analysis, the spleen was taken 
and analysed for glycogen in the usual way. Both glycogen and 
cerebrin were found. Probably the cerebrin might be due to the pre- 
sence of dark-bordered nerve-fibres in the spleen, and the glycogen to 
the non-voluntary muscular fibres. More satisfactory results therefore 
were obtained by the method of introducing fresh crystalline lenses of 
the ox, which contain no cerebrin or glycogen, into the abdominal 
cavity of dogs, and analysing them after a period varying from 1—-24 
days. 

As was expected, the lenses became infiltrated with lymph 
corpuscles. 

The presence of glycogen was proved most distinctly in the lenses 
removed after the eighth day, which period corresponded with the 
greatest number of active cells. Less clearly was it found after three 
days, and not at all on the first or fourteenth day. 

The conclusion is, that the glycogen comes from the lymph-cor- 
puscles. If the lenses are not immediately plunged into boiling water, 
but allowed to stand until the lymph-corpuscles become rigid, then no 
glycogen is found, but in its place sugar. 

In the pus of congestion-abscesses and wounds, no glycogen was 
found. The occurrence of glycogen therefore may be taken as a means 
of distinguishing lymph from pus-corpuscles, although the lalter spring 
from the former. 

If glycogen is found in suppurating wounds, it will aways coexist 
with the presence of numerous contractile corpuscles. In reference to 
the nature of the fatty degeneration of pus, and the occurrence of 
histolytic products, such as leucine and tyrosine, the results may be 
stated briefly. Lrymph-corpuscles, by their transformation into rigid 
pus-corpuscles, lose their glycogenic properties, and by excess of oxygen 
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may produce fat. * In addition to this, stagnant pus may, by maceration 
in water, undergo many changes in composition, which changes pro- 
ceed more rapidly on access of oxygen, and result in several oxidation 
products. Yeast-cells and pus-corpuscles in many respects seem very 
closely allied, and there appears to exist in yeast a substance identical 
with the nuclein of pus. 

The occurrence of secondary and oxidation products is similar in 


both. D. F. 


On the Nuclear Structures in the Yoll: of the Hen’s Egg. By Dr. F. 
MiescHer.* 


Tue nature and physiological signification of certain structures in the 
egg, have been the subject of much discussion among histologists and 
embryologists for several years. In the present paper Dr. Miescher 
gives the results he has arrived at by the method of -investigation 
which he has applied so successfully to the chemistry of pus. 

In the yolk two elements are met with; the yellow which constitute 
the chief part of the yolk, and the white yolk-elements. These latter 
are found chiefly under the yolk membrane, round the germinal 
vesicle, and in a process extending from this into the centre of the 
yolk. 

The white yolk-elements differ much in size and appearance. They 
possess distinct cell-membranes and homogeneous contents. Within 
this.is found. a peculiar spheroidal, solid, strongly refractive body. 
Sometimes more than one, and sometimes a great number exist varying 
in size down to molecular fineness. 

Whether these bodies are cell-nuclei has been much discussed. 

Their insolubility in ether and alcohol shuts out the idea of their 
being merely fat globules. Their histochemical reactions indicate an 
albuminoid in some such allied substance. They differ from the cell 
contents by being insoluble in salt solutions. 

To decide their nature, Miescher adopted the following method of 
procedure :— 

The yolk was freed from membrane as far as possible, extracted 
with ether and then treated with boiling alcohol four times in four 
successive hours. The residue was boiled with water to get rid of the 
alcohol, and then subjected to digestion with pepsin. As an indigestible 
residue, a ponderny white deposit remained, while the supernatant fluid 
- remained clear. This deposit was washed till all turbidity with tannin 
ceased, then extracted with warm alcohol and ether in order to get rid 
of any traces of lecithin or histolytic products which might have been 


produced by the process of digestion. 
* Med. Chem. Untersuch., 1871, 502—509. 
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The deposit so treated was found to consist chiefly of flakes or con- 
glomerations of granules of various shapes and sizes, which could be 
none other than the peculiar nuclear-like bodies of the yolk-elements. 
Some of these had the same appearance as in the fresh yolk, others 
were variously changed; which change Miescher attributes to the extrac- 
tion of certain of their constituents. 

The so-called nucleoli of his, and the yellow’colouring matter of 
Dursy, are among the substances so extracted by alcohol. These 
nuclei are soluble in a one per cent. solution of sodium carbonate 
forming a more or less opalescent fluid which, with the exception of a 
few fat globules, contains no structural element. The solution is pre- 
cipitated by acetic acid and dilute hydrochloric acid just like the solu- 
tion of pus nuclei. 

The precipitate gives the xanthoprotein reaction a violet colour with 
potash and sulphate of copper, and a faint red with Millon’s reagent. 
In other respects also it agrees with pus nuclein. Alcohol dissolves a 
small portion, and also ether. A rare property for a substance allied 
to albumin. 

The dry substance yields phosphorus in large quantity. 

In one case 0°3583 grm. nuclei gave 15°35 per cent. phosphoric acid. 

In another 0°2985 grm. ™ 16°23 - ™ 

In the first case the nuclei were obtained from a soda solution by 
precipitation with acetic acid; in the second by digestion. 

When the substance is carefully heated till all ammoniacal vapours 
have disappeared, a bulky coke is left which, with the exception of 
5°03 per cent. phosphoric acid, and a trace of silica gives no ash. 

The quantity of phosphorus obtained in this way is only one-third 
the whole quantity contained in the substance. The rest had disap- 
peared. This indicates a peculiar organic combination of the phos- 
phorus ; a phosphoretted albuminoid substance, like the nuclein of pus. 
There seems, therefore, no doubt as to the nuclear nature of these 
bodies in the yolk elements. 

The quantitative relation of the nucleus to the rest of the cell is 
interesting. From one yolk Miescher always obtained from 0°2—0°5 
erm. dry nuclein. <A yolk weighs about 15—20 grm. Hence of 15 
per cent. albuminoid substance contained in the yolk, 1—1°5 per cent. 
at least is nuclein—a relation of nuclein to protoplasm which is higher 
than in the pus corpuscle. As the white yolk elements are small in 
quantity as compared with the yellow, it must follow that the yellow 
are not non-nucleated structures. Probably their nuclei exist as fine 


molecules ; a condition of nuclei of great histological signification. 
D. F. 
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Physiological Action of Chloral Hydrate. By H. Byasson.* 


ConcLusions are derived from these experiments on the physiological 
action of chloral hydrate on frogs, rats, and cats, contrary to those 
arrived at by Oscar Liebreich. They are as follows:—1. The action 
of chloral hydrate on similar organisms is different from that of 
chloroform. 2. This action is peculiar to that body, but it may be 
considered as the resultant of the two products into which it splits up 
when placed in contact with the blood, viz., chloroform and formic 
acid. 3. The action of the hydrate is different from that of trichlor- 
acetic acid, and of sodic trichloracetate, which both split up into 
chloroform and acetic acid. A part of the chloroform formed by the 
action of the alkaline carbonates of the blood upon the chloral hydrate, 
is eliminated through the lungs, whilst a part of the formic acid gene- 


rated is found in the urine. 
e. &. 


Agricultural Chemistry. 


Some Eeperiments on the Germination of Seeds. By A. VOGEL. 


Tur author had shown that kermes, cupric oxide, and other bodies 
generally regarded as insoluble in water, are capable of hindering 
germination, if used as a matrix for the seed. It is known that organic 
acids are produced in germination; the author endeavoured to ascer- 
tain the quantity so formed. 100 grams of barley were allowed to 
germinate, then thoroughly washed ; and the solution was boiled and 
titrated with soda: the acid found was equivalent to ‘17 grm. H.SQ,. 
Clover and cress seed treated’ in the same way, but the solutions not 
boiled, yielded, respectively, acid equivalent to °35 grm.and ‘44 germ. 
of H,SO,;. The injurious action of the matrix in the previous experi- 
ments was probably due, in many cases, to the solvent action of these 
organic acids. 

Red phosphorus and aniline were found to be especially inimical to 
germination. 

Lea had shown that wheat would germinate in very dilute solutions 
of various acids, salts, and vegetable bodies; the author repeated these 
experiments with clover and cress seed, and confirms Lea’s results. In 
a solution of potassium permanganate, germination is not perfect; but 
seeds moistened repeatedly with a weak solution (;55), and then 


* Comp. rend., xxii, 742. + N. Repert. Pharm., xx, 132—143. 
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washed, germinate more quickly than seeds moistened with water. The 
permanganate here acts like chlorine, bromine, and iodine. 

In his later experiments, the author employs thin layers of a highly 
porous peat as a support for the seeds, the layers being placed in 
shallow vessels filled with the solutions to be tried. The results ob- 
tained by this method with cress and clover seed were as follows :— 


Substance dissolved. ~~ “4 in Result obtained. 
Sulphuric acid .......... 20°00 No germination. 
es ‘seedeneewe 4 00 No germination. 
r ae oa aa 80 { Half seeds germinated, but imper- 
fectly. 
| 10 { No germination, nor when removed 
eeeeeeetee and washed. 
Arsenic acid ........++..; Very dilute. { Germineted when removed end 
washed. — ' . 
appeared. 
Oxalic acid 2°10 No germination, nor when removed 
eevee ee eeseeees and washed. 
Acetic acid ....sccccccees 2°10 Result as above. 
Phenylic acid............| 1 drop in 50 cc. | No germination. 
Bichromate of potassium .. 50 No germination. 
Two-thirds seeds germinated, but 
Sulphate of copper........ 1-00 { gra A 8 , 
Nitrate of silver......+++. 50 No germination. 


Impure coal-gas was found to prevent germination. Moist naphtha- 


lene used as a seed-bed had no injurious effect. 
R. W. 


On Humate of Ammonia. By A. VoGEL.* 


Tuer author had previously observed that plants grown on soil rich in 
silica and poor in humus, contain less silica in their ash than those 
grown on soil poor in silica but rich in humus. Since an excess of 
silica is always present in soil, the amount taken up by a plant must 
clearly depend on other circumstances than the quantity at its disposal. 
Thénard has recently thrown light on the subject by showing that 
humic acid forms with ammonia and silica very permanent acid com- 
pounds. These compounds are solubie in very dilute alkali, from which 
solution they can be separated unchanged; they lose nitrogen only at 
a high temperature. Humic acid does not combine with silica, unless 
ammonia be present. It appears probable from these observations that 
humic acid plays an important part in the economy of plant growth. 


* N. Repert. Pharm., xx, 1483—146. 
VOL. XXIV. 38 E 
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When seeds germinate on wet blotting-paper, a brown zone, having 
1 | the reactions of humus, forms at some distance from the seed. The 
il author concludes that humus is produced in this case from a soluble 
colourless body by the action of the atmosphere. = 

R. W. 


On the Precipitation of Muddy Matter by Weak Saline Solutions. By 
C. ScHLesina.* 


‘| Tue author had noticed that when a soil is treated with distilled water 
in a displacement-apparatus, the drainage is at first clear, but that in a 
later stage of the washing, it generally passes turbid. The turbidity 
of the water continues, notwithstanding it be left at rest a long time, 
but the addition of a calcium salt determines the immediate coagulation 
of the mud, and the water is at once meerenee Experiments were tried 
with plastic clay. Calcium chloride, ross of the liquid, precipitated 
the sunpentes matter immediately; ;¢55 precipitated after some 
minutes ; s5355 Clarified in two or three days. Chloride, nitrate, sul- 
phate, bicarbonate, and hydrate of calcium have, apparently, an equal FE 
effect. Magnesium salts nearly equal the salts of calcium in this 
respect. Potassium salts must be used in five times greater quantity 
than salts of calcium. Sodium salts are still less effective. The pre- 
cipitation of the clay seems to depend on the strength of the saline 
solution, and to have no connection with the quantity of clay sus- 
pended. On treating the coagulated clay with distilled water, it regains 
its power of permanent diffusion.t 

The author concludes from these facts that the conservation of clay i 
in surface soils is entirely due to the saline matters present, without 
which the clay would be easily removed by rain. The formation of 
deltas at the mouths of rivers, and the transparency of the waters of 
the ocean, he ascribes to the precipitating power of salt water. He 
recommends that the mechanical analysis of soil should always be 
performed with distilled water, without which it is impossible to sepa- 
rate clay from very fine sand. When the distilled water with its sus- 
pended matter is allowed to rest a long time, the sand deposits, the clay 
remains suspended. The author suggests the employment of calcium 
salts to clarify turbid waters intended for the supply of towns, and 
points out that flood waters which have never penetrated the soil are 
those which are most obstinately turbid, and are also, of course, those 
containing least saline matter. 


6 ETI FSIS 
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| 

| R. W. 
* Jr. Pharm. [4], xiii, 107—111. 

+ These observations have been in great part anticipated by W. Skey; see 
Chem. News, April 3, 1868.—R. W. 
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On the Influence of Marl on the Formation of Carbonic Acid and Nitric 
Acid in Soil. By Karu Prrersen.* 


Ascut 25 grams of a heavy clay soil, air-dried and reduced to powder, 
were mixed with pure sand to insure porosity, then moistened, and 
placed in a glass tube. Air deprived of carbonic acid was then drawn 
through the soil during 384 hours; the air after leaving the soil was 
conducted into baryta-water. A comparative experiment was made 
with the same soil plus carbonate of calcium. The air from the 
natural soil yielded 14°89 milligrams of CO,; the air from the marled 
soil, 42°59 milligrams. Similar experiments were made with leaf- 
mould, a soil which was strongly acid, and contained 58 per cent. of 
humus. The natural soil in this case gave 44°67 milligrams of CO, ; the 
same, plus 1 per cent. carbonate of calcium, 181'12 milligrams; the 
same, plus 2 per cent. carbonate of calcium, 244°71 milligrams. It 
appeared, therefore, as might have been expected, that the addition of 
mar! decidedly increased the formation of carbonic acid. 

Experiments were tried with two soils, and with a subsoil to which 
uric acid had been added, in which the moist soils, with or without 
carbonate of calcium, were kept for several weeks at a temperature of 
20° to 25°. The carbonate of calcium did not in any case increase the 
formation of nitric acid. In a further experiment with leaf-mould, 
the presence of calcium carbonate appeared to increase the quantity of 


nitric acid formed. i 
R. W. 


Analytical Chemistry. 


A New Method for the Determination of Available Chlorine in Bleaching 
Powder. By J. B. F. HERRESHOFFE.f 


TuIs process is based upon the fact that when bleaching powder is 
made to act upon an excess of stannous chloride in strongly acid solu- 
tion, stannic chloride is formed, at the expense of all available chlorine 
in the former. The reaction is represented by the following equa- 
tion :— 
Ca(C10)Cl + 2HCl + SnCl, = SnCl, + CaCl, + H,0. 

The amount of stannous chloride is afterwards estimated by means of a 
standard solution of potassium dichromate, and deducted from the 
amount originally employed :— 


* Chem. Centr., 1871, 346. + Chem. News, xxiii, 293. 
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3SnCl, + K,Cr,0,; + 14HCl = 388nCl, + 2KCl + Cr.Cl, + 7H,0. 


The process is conducted in the following manner :— 

13°8738 grams of pure potassium dichromate are dissolved in water, 
and the solution is diluted tol litre. 1:0 c.c. of this solution is equiva- 
lent to 0°01 milligram of chlorine. About 30 grams of stannous 
chloride are dissolved in water, freely acidified with hydrochloric acid, 
and the solution is likewise diluted to 1 litre. To ascertain the strength 
of the stannous solution, 10 c.c. are taken with a pipette, diluted with 
distilled water; and 5 c.c. of hydrochloric acid, a few drops of solution 
of potassium iodide, and starch paste are added; the standard solution 
of dichromate is then run in from a burette, until a blue colour is pro- 
duced by the liberation of iodine. If 20 c.c. of the standard dichro- 
mate solution are required, 1 c.c. of the stannous solution will equal 
2 c.c. of the former, and also 0°02 milligram of chlorine. 

Again, supposing the tin solutions to be of the above strength, 
20 c.c. of the now standardised solution are measured as before, diluted 
with water, and 1 gram of bleaching powder, well triturated with 
water added, together with 10 or 12 c.c. of hydrochloric acid. The 
reaction is energetic and complete, and if sufficient amount of hydro- 
chloric acid is introduced, the solution will become perfectly clear. 

A few drops of solutions of starch and potassium iodide are now 
added, and afterwards standard dichromate solution, until the deep 
blue colour of iodide of starch remains permanent. Supposing 10 c.c. 
of the latter solution are consumed, then 10 c.c. + 2 = 5c.c., 20 c.c. 
—5 c.c.= 1l5dc.c. As 1 c.c. of the stannous solution equals 0°02 Cl. and 
15 ¢.c. are required for 1 gram of bleaching powder, then 15 x 0°02 
Cl. = 0:030 Cl = 30 per cent. 

The author objects to Penot’s well known arsenic method, upon the 
ground that in the first place it is difficult to ascertain the purity of 
the arsenious acid employed ;'and secondly, that the solution of sodium 
arsenite will not remain with certainty unchanged for any length of 
time. In the present instance, although the tin solution alters slowly 
by keeping, it is nevertheless a matter of a few moments only accu- 
rately to re-standardise it by means of the dichromate solution. 

The process, however, is not free from an objection which is some- 
times urged against Bunsen’s method, viz., that many specimens of 
bleaching powder contain chlorate, which, liberating chlorine on the 
addition of hydrochloric acid, will consume a certain volume of stand- 
ard solution, and thus raise the percentage. Penot’s method is not 
liable to this source of error. 

J. W. 


eC stilt TE aa 


ANALYTICAL CHEMISTRY. 753 


The Uselessness of Ammonio-Ferrous Sulphate for the Estimation of 
Chlorine. By E, Biwt1z.* 


25 c.c. of .chlorine, 0°428 per cent., added to a solution containing 
1 grm. of the above double salt, did not oxidise the whole of the ferrous 
sulphate. On adding, however, the same amount of chlorine to an 
equivalent quantity of ferrous salt, an excess of that element was 
found. 

A sample of chloride of lime titrated with ferrous sulphate, 
appeared to contain 32°203 per cent. of chlorine; whereas the double 
salt gave only 26°813 per cent. The oxidizing power of chlorine on 
the double salt is also affected by the amount of water present. The 
difference in the behaviour of chlorine with the two salts is ascribed 
to its known action on ammonia solutions. 


A. T. 


Contribution to the Titration of Phosphoric Acid by Uranium Solution. 
By W. Jan.t 


A LARGE number of experiments are described, showing the influence 
of ammonium salts, acetic acid, and acetates, on this process. 

Ammonium salts have no influenee. An excess of acetic acid, or an 
acetate, however, seriously affects the result. To prevent the presence, 
of the latter substances in the solution, the free acid should not be 
neutralised by sodium acetate, but by adding ammonia or soda care- 
fully, until the solution is slightly alkaline, then a few drops of acetic 
acid. With this precaution, the results obtained by titration agree 
with those of the usual methods, 

A. T. 


On the Estimation of Nitric Acid. By A. WAGNER. 


Tuis method is based upon the ignition of nitrates, out of contact with 
air, with excess of chromic oxide and sodic carbonate. The change 
takes place according to the equation :-— 


Cr.0; -f N.0; — 2CrO; + N,02. 


The author employs tubes of hard glass, about 10 centimetres long 
and 7 mm. wide, such as are used in Marsh’s apparatus. One end is 
drawn out and connected, by means of a small india-rubber tube, with 
a carbonic acid apparatus’; the other is cut off smooth, and fitted with: 


* Arch. Pharm. [2], 97. + Chem. Centr., 1871, 329—333. 
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a.cork and narrow glass tube, bent at right angles, and made to dip 
under water. A mixture of 3 to 4 grms. of nitre with about 3 grms. 
of chromic oxide (ignited), and 1 grm. of sodic carbonate is introduced 
into the tube; the air is completely displaced by a current of carbonic 
anhydride, and heat is applied to the substance during eight or ten 
minutes, whilst a slow current of gas is kept up to carry off the nitric 
oxide gas. The tube is allowed to cool in a current of carbonic anhy- 
dride. Its contents are dissolved out with warm water, filtered, and 
the chromic acid is determined, according to Rose’s method, by slightly 
acidulating the alkaline solution with nitric acid, heating gently, and 
precipitating with mercurous nitrate. The precipitated mercurous 
chromate is collected on a filter, washed with a dilute solution of mer- 
eurous nitrate, dried, and cautiously -ignited in a covered crucible, 
when mercury vapour and oxygen escape. The heat is then raised, 
and the chromic oxide strongly ignited and weighed, till constant. 
One part by weight of the oxide corresponds to ‘7068 part of nitric 
anhydride. The author remarks that the proportion of sodic carbonate 
to chromic oxide (1:3) should not be exceeded, in order to guard 
against fusion, and that the presence of organic matter detracts 
greatly from the accuracy of the method. 

The quantitative results adduced by the author are satisfactory. 
He appears, however, to have confined himself to the estimation of 
nitric acid in commercial saltpetre, for which, as is well known, several 
simpler, yet equally accurate methods already exist. 

W. V.«. 


On the Quantitative Estimation of Organic Matter and Nitric Acid in 
Potable Waters. By G. C. WitTtTstTzEIN.* 


On igniting the saline residue left by evaporating potable waters 
(which almost invariably contain more or less nitric acid, in the form 
of nitrates of calcium, magnesium, &c.), even after previous treatment 
with excess of sodic carbonate, extracting with hot water, and filtering, 
a more or less considerable loss is incurred, owing to the oxidation of 
the organic matter by the nitrates present, and consequently the partial 
or complete destruction of the latter, with formation of nitrites or 
carbonates. The author proposes to correct this error by cautiously 
neutralising the alkaline residue with dilute nitric acid, in order to 
replace the loss incurred on ignition. The neutralised residue is again 
evaporated to dryness; a weighed quantity of finely powdered quartz 
(about one-third of the latter to the total quantity of saline residue) is 
added, and the mass desiccated at 120°, and weighed till constant. 


* Dingl. Polyt. Journ., cc, 123. 
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The residue is ignited for a quarter of an hour, and weighed again. 
This second loss represents the total nitric acid originally present in the 
water, and by deducting the total weight of the ignited saline residue 
and quartz powder, dried at 120°, previous to ignition, plus the ° 
weight of the quartz powder, the author arrives at a knowledge of the 


organic matter present in the saline residue. 
. W. Vv. 


Volumetric Estimation of Zinc.* 


THE author records his experience of the substitution of cobaltous 
chloride, first proposed by A. Deus,t as an indicator of the completion 
of the precipitation of zinc by means of sodium sulphide, instead of 
ferric chloride, lead-solution, nickel chloride, or sodium nitroprusside. 
He prepares a standard solution of sodium sulphide by dissolving 40 
to 50 grms. of the crystallised sulphide in 400—500 c.c. of water, or by 
dividing ordinary caustic soda into two parts, saturating the one 
completely with sulphuretted hydrogen, adding the other to it, and 
diluting the whole with four volumes of water. The solution of zine 
required for determining the titre of the sodium sulphide is prepared 
by dissolving 2 to 3 grms. of pure zinc or of zinc oxide in hydrochloric 
acid, and diluting with 200 to 300 e.c. of water. The preparation of 
the cobalt paper is best effected by precipitating cobaltous hydrate 
from a cobaltous solution by means of sodium carbonate. °*35 grm. of 
the ignited oxide are dissolved in hydrochloric acid ; the excess of acid 
is removed by cautious evaporation, and the residue dissolved in 100 
c.c. of water. Strips of filter paper, 2 to 3 inches wide, are passed 
through this solution, and dried at the ordinary temperature or at a 
gentle heat, in which case the paper becomes locally blue, which colour 
however disappears on cooling. 

The end of the reaction of the sodium sulphide upon the zinc solution 
is ascertained by dipping a glass-rod into the solution and transferring 
a small drop on the cobalt paper. As long as any zinc remains to be 
precipitated, the drop leaves either no mark at all, or only a faintly 
blue wet spot, which disappears completely on drying. It is, however, 
not necessary to await the drying up of the spot, or at all events only 
when the experiment is tried for the first time. As soon as the whole 
of the zinc is precipitated, the least excess of sodium sulphide produces 
on the cobalt paper a slight, yet wnmistakable change ofeolour. Instead 
of appearing pale blue, the spot shows a decidedly green tint, passing 


. * Oest. Zeitschr. f. Berg und Hiittenwesen, 1871, No. 16. Dingl. polyt. J., cc, 
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rapidly to a light brown, especially on holding the paper over a warm 
sand-bath. 
Zinc ores which contain iron should be repeatedly precipitated with 


* ammonium chloride and ammonia, and redissolved in hydrochloric acid 


as long as any zinc oxide remains with the ferric hydrate. Lead or 
copper, or both, when present in ores of zinc, are removed by sulphu- 
retted hydrogen. The solution of sodium sulphide should be stan- 
dardised freshly every two or three days. 

W. P. 


The Estimation of Manganese in Spiegeleisen and Ferro-Manganese. By 
THos. Rowan.* 


Unper the above title, the author details the results of his experience 
respecting the quantitative separation of iron and manganese by 
means of sodic acetate: he claims no originality in the practical work- 
ing of the process, but having frequently employed it, recommends it 
as a speedy, accurate, and trustworthy method. About 1} grams of 
the sample, in a fine state of division, are digested with 100 c.c. of 
hydrochloric acid until complete solution is effected ; a small quantity 
of potassic chlorate is then added to peroxidise the iron, and the whole 
is gently evaporated to a small bulk, to remove the last traces of 
chlorine, and any large excess of hydrochloric acid. The solution is 
next neutralised with sodium carbonate, diluted with about 200 c.c. of 
distilled water, and the iron precipitated as basic salt, by the addition 
of a concentrated solution of sodium acetate. The flask and its con- 
tents are briskly boiled for twenty minutes, allowed to repose for a 
short time, and the clear solution is poured upon a filter. More water is 
then added to the flask, together with a few drops of sodium acetate, 
the solution boiled for five or six minutes, and again decanted from the 
precipitate. This operation is repeated a third time, after which the 
ferric acetate may be collected on the filter, and washed with boiling 
water. 

The filtrate containing the whole of the manganese originally pre- 
sent in the sample, is brought to a temperature of about 40°, and a 
stream of chlorine gas passed through, until a faint smell of that gas 
can be detected in the liqnid; the beaker is then carefully covered, 
and set aside in a moderately warm place for six hours. 

By this treatment the manganese is brought to a higher state of 
oxidation, and simultaneously precipitated as peroxide; a trace of per- 
inanganic acid is often formed, which communicates to the liquid a 


* Chem. News, xxiii, 279. 
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purple tinge; this may be reduced by the addition of a few drops of 
alcohol, and the whole of the precipitated manganese filtered off. 

Owing to the tendency of the peroxide to appropriate alkali, it can- 
not be directly reduced by ignition to the red oxide; it is therefore 
dissolved in warm hydrochloric acid, and re-precipitated as carbonate 
by a solution of sodium carbonate; the precipitate is collected on a 
filter, well washed with boiling water, dried, ignited, and weighed 
as the red oxide. 100 parts of Mn;Q0, contain 72°05 parts of metallic 
manganese. 


J. W. 


On the Use of Potassium Ferricyanide as a Test for Cobalt, Nickel, and 
Manganese. By AtrreD H. ALLEN.* 


Ir to a solution of a salt of cobalt there be added ammonium chloride, 
ammonia, and excess of potassium ferricyanide, the liquid immediately 
assumes a deep blood-red coloration, similar in appearance to the. 
reaction between potassium sulphocyanate and a ferric salt: the solu- 
tion remains perfectly clear, even on heating, and no precipitation 
whatever of the cobalt takes place. 

On the contrary, if a salt of nickel in similar solution be substituted 
for the cobalt, and the solution gently boiled, the liquid first becomes 
turbid, and in a short time deposits the whole of the nickel as a 
copper-red precipitate, which has a great tendency to adhere to the 
sides of the vessel. The presence of cobalt in no way interferes with, 
the precipitation of the nickel, neither does this latter metal obscure 
the coloration produced by the cobalt: we have therefore in the fore- 
going test, a ready means of detecting these two metals, when they 
occur together in the same solution. 

The author has partially examined the red precipitate of nickel, and 
finds that it does not contain sufficient nickel to correspond either to 
the formula Ni,(CsNeFe) or to Ni;(CsN.Fe)2, it also evolves ammonia 
when acted upon by caustic soda. 

When a solution of manganous sulphate is treated with ammonium 
chloride and ammonia, and potassium ferricyanide gradually added, a 
whitish precipitate is first formed, which changes on the addition of 
more ferricyanide, to a dark brown colour. As this reaction takes 
place immediately in the cold, it may serve to distinguish manganese 
from cobalt and nickel; but unfortunately the manganese interferes 
with the subsequent tests for cobalt and nickel, when all three metals 
are present in the same solution. 


* Chem. News, xxiii, 290. 
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An ammoniacal solution of zinc sulphate, in presence of ammonium 
chloride, is not precipitated, either in the cold or on boiling, by the 
addition of potassium ferricyanide; but potassium ferrocyanide in- 
stantly throws down the zinc as a white precipitate. Since the four 
metals, nickel, cobalt, manganese, and zinc, frequently oceur in 
analysis in presence of ammoniacal salts, the author proposes the 
above method as a means of distinguishing them from each other. 
One of the followimg reactions taking place :— 

(1.) A brown precipitate: manganese. 

(2.) A deep red solution: cobalt. 

(3.) No change in the cold: a copper-red precipitate on boiling 
indicates nickel. 

(4.) No change in either hot or cold liquid; add potassium ferro- 
cyanide: a white precipitate indicates zinc. J. W. 


The Determination of Copper in Brass by Titration. 
By M. Kirpirscuon.* 


In the titration of copper by potassium cyanide or sodium sulphide, 
more of these substances is required than corresponds to the amount of 
copper present in the brass. The author has experimented on the 
influence of certain substances and of heat on the operation, with the 
following results :— 

1 grm. of ammonium sesquicarbonate requires an extra quantity of 
KCy equal to ‘00042 grm. of copper; 1 grm. of ammonium sulphate 

**00092; and 1 grm. of ammonium nitrate ‘00082 copper. 

The higher the temperature, the smaller was the extra quantity of 
potassium cyanide required. The greater the quantity of zine, the less 
accurate were the results. 

In titrating an ammoniacal solution of zinc and copper with sodium 
sulphide, somewhat more of this substance was used than pure copper 
required; but this excess, amounting to about 14 per cent., was a 


constant quantity. a. FZ 


On the Determination of Molybdic Acid as Plumbic Molybdate. 
By Tuomas M. Cuararp.t 


Tue author proposes the following method as being more accurate 
and easier of execution than the ordinary methods of precipitation of 
molybdenum as sulphide or as mercurous molybdate. He mixes the 
boiling solution of the molybdate with plumbic acetate in slight 
- excess, and boils the liquid for a few minutes; the precipitate, at 


* Zeitsch. f. Chem. [2], vii, 207—209. + Am. Journ. Sci. [3], i, 416. 
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first milky, becomes granular, and subsides easily, leaving a per- 
fectly clear supernatant liquid. Care must be taken in boiling, as the 
thick milky fluid is very apt to boil over. The liquid is then filtered 
through a ribbed filter, the precipitate washed with hot water, dried 
at 100°, removed from the filter, and lastly ignited in a porcelain 
crucible. 

The results obtained by the author were as follows :— 


10744 grm. Na,MoQ, gave 1:9176 grm. PbMoO, = 46°64 per cent. Mo. 


14440 ,, ” » 2°5738 ,, ” = 46°60 ” ” 

1-2221 ,, . ~ a. . aaa . = 

12871 ,, _— » 2°2999 ,, ” = 46°74 ” ” 
Mean 46°66. 


The theoretical percentage of Mo in Na,MoQ, is 46°60, if Mo be taken 
as = 96, according to the most recent determinations. 

The method is easy and expeditious. The precipitated molybdate 
separates easily from the filter, and can be heated to low redness with- 
out decomposition. 


C. G. 


Examination for Arsenic, Antimony, Phosphorus, Phosphorous Acid, and 
Sulphurous Acid. By — HaceEr.* 


THE author recommends his method for the rapid testing of officinal 
phosphoric, hydrochloric, and sulphuric acids. The substance, dissolved 
in water, is mixed with dilute sulphuric acid; pure zine is. added; and 
the escaping hydrogen allowed to pass over the surfaces of strips of | 
parchment-paper moistened with silver nitrate, copper sulphate, and 
lead acetate respectively. Blackening of these strips indicates the 
formation of gaseous hydrogen compounds. Phosphoretted hydrogen 
blackens the copper salt, but not either of the others. Arsenetted 
and antimoniuretted hydrogen blacken the silver and copper salts, but 
not the lead, while sulphuretted hydrogen blackens all three. 
C. H. G. 


On Spectrum Analysis applied to the Quantitative Determination of 
Colouring Matters. By K. Virrorpt.t 


In his formert preliminary note on this subject, the author did not 
enter into a number of more or iess important secondary conditions, not 
to be disregarded in such investigations. Anticipating possible mis- 
conception, he now calls attention to the following point. The relation 
between the concentration (C) of the solution and its coefficient of, 


..* Chem. Centr., 1871, 384. + Deut. Chem. Ges. Ber., iv, 519. 
t Page 602 of this volume. 
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extinction of light (E) remains constant only within certain limits of 
variation in concentration. If in the determination of a colouring 


matter it be not desired to determine the relation 2 for concentrations 


. for a single strongly diluted solution (“test 
solution”) of the colouring matter may be estimated. Every solution 
of unknown strength of the colouring matter in question has then to 
be diluted until its absorptive action on a certain region of the spec- 
trum about coincides with the absorptive action of the test solution. 
The absorption-coefficient (A) of the test-solution is then equal to the 
absorption-coefficient of the solution under examination, and the 


formula C = AE serves for the calculation of the unknown value C. 
H. E. A. 


4—6 apart, the value 


On the Quantitative Determination of Colouring Matters by Means of the 
Spectroscope. By Huao Scuirr.* 


Many coloured solutions, when examined by the spectroscope, show at 
a certain degree of concentration, absorption-bands which disappear 
again on further dilution. The following solutions were examined at 
the mean temperature, the layer of liquid having a thickness of one 
centimetre : 

Rosaniline acetate (1: 45,000) gives a well-defined dark band between 
D or E; on further dilution (1: 80,000) another narrower band 
appears at F. The first band becomes very faint at 1: 200,000, but 
the last traces disappear only at 1:1,000,000. Rosaniline nitrate 
shows the band between D and E at 1: 20,000, and it can be observed 
until the dilution is 1:400,000. Insoluble aniline-blue gives, at 
1: 25,000, an absorption band which extinguishes the whole of the 
yellow; at 1:15,000 it becomes very narrow, and disappears at 
about 1:300,000. Cyanine (chinoline blue) gives, at 1: 12,000, a 
dark band between D and E, the last traces of which disappear at 
1: 500,000. 

From the observations of Valentin, the author calculates that the 
absorption-spectrum of blood disappears at 1: 1,100,000. 

To analyse a colouring matter by this method, 1 gram is dissolved 
in one litre, and this solution is further diluted until it gives the same 
spectrum as asolution of known strength of the pure compound exhibits 
under the same circumstances. Most of these solutions show, in a 
thickness of one centimetre, a faint but distinct colour, even when the 
spectrum disappears; but the reaction of blood can be distinctly 
observed when the solution is quite colourless. _ 


* Deut. Chem. Ges. Ber., iv, 474—475. 
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Valuation of Chloral Hydrate. By F. VERSMANN.* 


Tue author, who, some time ago, proposed sulphuric acid instead of 
ammonia for testing the value of chloral hydrate, now states that in 
working upon 10 grams of chloral hydrate, there is a constant loss by 
the ammonia test of 0°2 c.c. of chloroform, owing to the solubility of 
the latter in water; and that if the necessary correction be made, the 
result corresponds with that obtained by the sulphuric acid test. The 
latter test, however, is recommended as preferable, on account of the 
shorter time required for the experiment. In four samples from 
different manufacturers, the percentage of chloral hydrate was found to 
vary from 90°80 to 96°99 per cent. by the ammonia test, and from 
91°18 to 97:09 per cent. by the sulphuric acid test. J. B. 


Detection of Turmeric in powdered Rhubarb and Yellow Mustard. 
By J. M. Matscu.t 


Inrerior rhubarb is often adulterated with powdered turmeric in order 
to improve its colour. The fraud may be detected in a few minutes in 
the following manner :— 

A small quantity of the suspected rhubarb is agitated for a minute 
or two with strong alcohol and filtered. A strong solution of borax is 
then added to the filtrate, and afterwards a considerable excess of 
hydrochloric acid. If the rhubarb be pure, the tincture itself will 
possess a light brown tint, and the red-brown colour produced by the 
borax will be instantly discharged by the action of the hydrochloric 
acid. If, on the contrary, the sample be adulterated, the tincture will 
be of a brighter yellow than in the previous instance, and the brown 
colour will, after the addition of the acid, either remain persistent or 
change merely to a lighter shade of red. 

The same test, applied in the same manner, is also applicable to 
ground mustard-seed. On agitation with alcohol and filtering, a turbid 
solution is obtained, which assumes a bright yellow on the addition of 
the borax solution, and becomes colourless, or whitish again, on being 
supersaturated with hydrochloric acid. If the mustard be coloured 
with turmeric, the filtrate has a yellow tint, and the red colour com- 
municated by the borax remains persistent, as in the previous instance. 

J. W. 


The Estimation of the Value of Oil Seeds. By Dr. Vout. 


‘A DESCRIPTION, accompanied by a drawing, is given of an apparatus for 
effecting the above. It consists of an extractor, head, cooler, and 


* Pharm. J. Trans. [3], i, 965. + Pharm. J. Trans. [3], i, 1027. 
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boiler made of glass. The solvent is poured on the seed in the ex- 
tractor, through which it descends to the boiler. The oily solution 
obtained is then heated and the vapour of the solvent ascends, by a pipe, 
through the centre, to the top of the extractor, where it is condensed 
by the head and cooler and may be used over again. 


A..F, 


Examination of Sugar after treatment with Sulphurous Acid. 
Py P. Scuuuze. 


THE plan of treating raw sugar with sulphurous acid gas whilst being 
evaporated in vacuo is known as Dr. Seyfertt’s process. It was 
thought that the sugar so prepared would contain an excess of sul- 
phuric acid, and in consequence deteriorate the animal charcoal. The 
author therefore examined a number of samples prepared by the sul- 
phurous and other processes, but failed to notice any marked difference 
in this respect. He then treated Seyfertt’s sugar with aluminium in an 
acid solution; sulphuretted hydrogen was evolved, the quantity of 
which could not be ascertained, but was believed not to exceed 0°03 
per cent. Volatile organic acids are said to be expelled. The car- 
bonates in the ashes of sulphurous and other sugars were estimated. 
The quantity found did not indicate any notable difference. The 
‘author concludes from this that either the syrup was free from vola- 


tile organic acids or that the gas did not expel them. 
A. T. 


Methods of Analysis, and Composition of various Manufacturing Pro- 
ducts: Palm-oil, White Lead, Zinc-white, Water used for feeding Boilers. 
By Gaston TissanpieR. (Chem. News, xxiii, 269.) 


Note on the Analysis of Molasses. By A. Vivizn. (Chem. News, 
xxiii, 281.) 


Note on the Analysis of Chrome-iron Ore. By E. Stoppart. (Chem. 
News, xxiii, 284.) 


Critique - the Analytical Methods employed in estimating the Tannin 
contained in Catechu and some other Drugs. By GinrnerR. (Chem. 
Centr. 1871, 395—397.) 
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Technical Chemistry. 


On the Contamination of Iodine with Iodine Cyanide. 
By G. C. WitrstTEin.* 


Dr. Wirtstern obtained a sample of iodine containing much iodine 
cyanide, distributed throughout its mass in the form of white needles. 
By rubbing a weighed quantity with an excess of mercury, washing 
out the iodine cyanide and weighing the residue of mercury and mer- 
curous iodide, it was found that the sample contained 28°75 per cent, 
of the iodine cyanide. 

On endeavouring to remove the impurity by sublimation (on the 
large scale), so much iodine was found to accompany the cyanide that 
the attempt was abandoned. The sublimate contained 56:8 per cent. 
iodine cyanide. Herzog (Archiv. der Pharm. Ixi, 129) has shown 
that iodine containing iodine cyanide, when treated with iron and 
water, gives a liquid containing both iodide and cyanide of iron, but 
that when this is acted on by potassium carbonate the whole of the 
cyanogen is precipitated, and that therefore the potassium iodide so 


prepared is free from potassium cyanide. 
C. H. G. 


The Use of Animal Charcoal for the decolorisation of Sugar Solutions in 
Polarimetrical Analysis. 


Dr. SHEIBLER, in the “ Zeitschrift des Vereines fiir die Riiben Zucker- 
Industrie,” vol. xx, 218, showed that even so little as five grams of 
animal charcoal can absorb enough sugar from 50 c.c. of normal 
strength, to reduce the observed percentage by as much as 0°5 per 
cent., and that by doubling the quantity of bone-black a double quan- 
tity of sugar is absorbed from solution. Dr. Scheibler’s numbers were 
reproduced in the Pharm. J. and Trans. [2], i, 926. 
C. H. G. 


Note on the Use of Gaize for the Preparation of Alkaline Silicates. 
By Aue. ScHevurRER KEstTNER.t 


TxeE object of the author was to determine whether the above rock 
could be used for the manufacture of solution of silicate of soda without 
fusing with an alkali. The sample with which he experimented had 
the following composition :— 


* Dingl. polyt. J., cc, 310. + Compt. rend., lxxii, 767—769. 
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On boiling 600 grams with 750 grams of a solution of caustic soda, 
sp. gr. 1:12, a brown liquor was obtained. To avoid this colour, the 
rock was calcined, which did not diminish the solubility of the silica. 
On boiling the calcined rock with caustic soda, sp. gr. 1:25, for half an 
hour, a solution was obtained which furnished a dry silicate con- 
taining silica 68°7 per cent., sodium oxide 31°3 per cent. On boiling 
for a longer time, a silicate was obtained containing silica 67°98 per 
cent., sodium oxide 24°00 per cent. 

The author endeavoured to increase the solubility by pressure, but 
without avail, the resulting silicate containing 69°51 per cent. silica, 
and 30°49 per cent. sodium oxide. He concludes that gaize is not a 
suitable material for preparing commercial alkaline silicates by the 
wet way. Commercial silicate of soda of good quality contains silica 
76 per cent., sodic oxide 24 per cent. 

Note by the Abstractor.—Gaize is a rock found underlying the 
cretaceous strata. It is known in the department of Ardennes under 
the names of gaize or pierre-morte. 


E. T. C. 


Uses of Infusorial Silica.* 


Tur large deposits of diatomaceous earth so abundantly distributed 
in various parts of the globe, have already received the following 
important applications in the arts:—1. As a substitute for heavy 
spar in the manufacture of india-rubber goods, when it is required 
that the article shall be of sufficient density to sink in water.— 
2. By mixing 3 to 6 parts of this infusorial silica with 1 part of 
freshly burnt lime, and stamping the whole, after slightly moistening 
with water, into a suitable mould, an impervious artificial stove of 
any desired form can be made. A cement known as “ albolith” is now 


* Chem. News, xxiii, 279. 


- 


TECHNICAL CHEMISTRY. 765 


produced in Germany, by combining infusorial earth with magnesite 
and magnesium chloride, the latter being obtained as an incidental 
product in the salt manufacture.—3. A fine glaze for earthenware is 
obtained by fusing infusorial earth with crude calcium borate (boro- 
natrocalcite). If magnesium borate be substituted for calcium borate, 
a peculiar variety of porcelain is formed, capable of being blown 
almost as readily as glass.—4. Infusorial silica is now employed for 
absorbing nitro-glycerin in the manufacture of dynamite, and it is also 
probable that, owing to the ready solubility of this form of silica in 
caustic soda, it will ere long receive an application in the preparation 


of soluble glass. 
J. W. 


Prevention of Injury from the Presence of Lime in Brick Clay. 
By R. HurscusBera.* 


TuE heat employed in burning bricks is not sufficient to burn the lime 
“dead :’’ consequently any lumps of that body which are left in the 
clay gradually slake, swell, and cause the bricks to crumble. The 
author proposes to get over this difficulty by mixing the clay, not with 
water, but with a saturated solution of borax. His experiments show 
that this method can be successfully carried out if the cost does not 


debar its employment. 
Oo. H. G. 


On the Absorption of Sulphur by Gold, and its Effects in Retarding 
Amalgamation. By W. SKEY.tf 


Ir has been long noticed that a considerable loss of gold is always 
experienced in working auriferous material by the amalgamation 
process, which can scarcely be referred to any of the causes generally 
supposed to be operative. 

A careful investigation respecting the nature of the above-mentioned 
loss has elicited the fact that, although a sample of gold may present 
a bright stainless surface,and be to all appearance chemically clean, 
yet it not unfrequently happens that such sample will absolutely refuse 
to amalgamate with mercury; and since the extraction of the gold 
depends upon the success of the amalgamation, it is obvious that, if 
amalgamation does not take place, an undoubted loss of metal must 
ensue. 

Pursuing the enquiry, it was found that all such specimens were 
rendered capable of amalgamation, by immersion either in nitric acid 


* Arch. Pharm. [2], exlvi, 196—199. + Chem. News, xxiii, 277. 
VOL. XXIV. SF 
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or in cold solutions of chromic acid, potassium cyanide, &c.; and also 
(excepting the more cupreous alloys) by roasting them for a short time 
in an open fire. 

It was suspected that sulphur was present in the gold, forming 
possibly a thin film of sulphide upon the surface of the metal; that 
this film prevented direct contact with the mercury; and further, that 
the roasting, &c., volatilised or destroyed the sulphur, and thus pre- 
senting fresh surfaces, rendered them again capable of amalgamation. 

To test the truth of this assumption, the surfaces of several samples 
of pure gold were well cleaned, then immersed for a few seconds in 
sulphuretted hydrogen gas, and, after washing, dipped beneath the 
surface of clean mercury; as was anticipated, no amalgamation what- 
ever took place. The same phenomenon was observed when alkaline 
sulphides were substituted for the sulphuretted hydrogen; also when 
samples cf gold were kept a short time in boiling water, in contact 
with sulphur. 

As in the case of the first series of specimens, they were rendered 
capable of entering into union with mercury, either by the application 
of heat, or by treatment with solutions of potassium cyanide, nitric acid, 
or chloride of lime. 

As a proof that gold, thus treated with sulphuretted hydrogen or 
alkaline sulphides, and afterwards thoroughly washed, does really 
contain sulphur, although no visible change is induced in its appearance, 
the solution of potassium cyanide, in which it was subsequently im- 
mersed, gave a good reaction of sulphur, when tested with nitro-prus- 
side of sodium. 

It is assumed that this absorption is a purely chemical, and not a 
mechanical action, inasmuch as it was found impossible to remove free 
sulphur by treating the gold with ether or carbon disulphide; or to 
demonstrate the presence of sulphuretted hydrogen by the well known 
reaction with sulphurous acid: whether these experiments be conclusive 
or not, it is certainly more probable to assume, that upon the exterior 
of the gold, the sulphur and metal are in a state of chemical combina- 
tion. 

In whatever form, however, sulphur is thus absorbed by gold, it is 
certainly the greatest obstacle to thorough and complete amalgamation, 
which has to be contended with. The remedy which naturally presents 
itself is to employ sodium-amalgam instead of mercury, as first sug- 
gested by Mr. Crookes; its effect in relation to the sulphide would be 
to decompose it, and so expose the encrusted gold to the action of the 
mercury. 

In conclusion, the author hazards the opinion, that, inasmuch as the 
present evidence tends to show that sulphide of gold is very easily 
and rapidly formed, it seems probable that sulphur plays a very 
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important part in the solution and deposition of native gold; that it 
may effect the translation of this metal from rock-masses to intersecting 
quartz reefs, and possibly even from deep strata to more superficial 
positions. 


J. W. 


On the Silocring of Gelatin Relief-forms for Galvanoplastic Work. 
By H. Haniscu.* 


As graphite, silver sulphide, or precipitated silver, when strewed on a 
matrix in relief, will not give a continuous easily conducting surface, 
they cannot be used for fine work. Herr Hanisch therefore proposes 
to deposit metallic silver on the surface of the gelatin by the action of 
sunlight. The gelatin leaves are first fixed to a glass plate by copal 
varnish, next laid in a concentrated solution of tannin for an hour to 
render them insoluble, and then immediately plunged into a solution of 
silver nitrate so that their whole surface is covered. A copper wire bent 
to a right angle is now to be drawn over the surface of the forms while 
exposed to sunlight: this causes silver to be deposited on those por- 
tions touched by the copper; the plate is now to be withdrawn from 
the solution and exposed to sunlight till dry, after removal of excess of 
silver by washing it is ready for use. 


C. H. G. 


Waterproofing Linen and Cotton Cloth. By W. Grine.t 


Tue fabric is saturated with a solution of gum or gelatin containing 
qso—s5 Of bichromate of potash and then exposed to sunlight. The 


10 50 


gelatin becomes insoluble and firmly fixed to the cloth. 
C. H. G. 


On the Waterproofing of Linen. By A. Kunr.f 


Tue material is passed through; first a bath of neutral sulphate of 
alumina dissolved in two parts of cold water; secondly, through a 
soap-bath prepared thus: 1 part good resin is dissolved in 10 parts boil- 
ing water by help of 1 part crystallised soda, and the soap so produced 
is salted out, and dissolved in 30 parts of boiling water together with 
1 part of white curd soap. The mixture of resin and fat soap gives 
rise to the formation on the cloth of an alum soap of the best consistency, 
which is wetted with difficulty. 


C. H. G. 
* Dingl. Polyt. J., cc, 814. + Ibid., 339. t Ibid., 340. 
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— of Straw to Paper-making. By F. G. Haun. (Dingl. 
Polyt. J. ec, 321.) | 


On Peru Gum in regard to its applicability as Thickening Material for 
Printing. By E. and A. Dottrvus.* 


THE so-called Peru gum is the root of a kind of asphodel, one of the 
Liliacee, which is powdered in a particular manner and sifted so as to 
separate as much as possible of the outer rind and the inner woody 
portions. The powder so obtained is brownish, very slightly soluble in 
cold water, in which, however, it swells up enormously; with boiling 
water it forms a slime, like that of tragacanth, only darker coloured and 
more binding. This slime contains at least 30 per cent. of insoluble 
woody matter, which cannot be removed by passirg through a sieve, 
and in practice rapidly fouls the rollers. 

The conclusions of the authors are that this material cannot be ad- 
vantageously used, except for printing broad stripes, and then only 
with particular colouring bodies. When gently roasted, it gets some- 
what darker in colour, but is otherwise improved as a thickening 
material, but still resists attempts to separate from it those insoluble 


portions which smear the rollers. 
Co. &. G.° 


Recovery of Colouring Matter and Oxalic Acid from the Wash-waters of 
Madder in Garancin Making. By PERNoD.t 


GARANCIN is prepared by boiling powdered madder with dilute sul- 
phuric acid and then washing the residue to remove soluble consti- 
tuents. The wash-waters are allowed to run to waste in the rivers, 
though they contain some colouring matter and oxalic acid, besides 
bodies which rapidly undergo a stinking putrefaction. 

M. Pernod finds that by néutralising these wash-waters with lime 
and allowing them to settle, they are so far purified that they may be 
allowed to enter the streams without danger to the public health. 
After neutralisation, the liquid is left at rest for two hours and the 
clear liquid run away, leaving the precipitate formed by the lime at the 
bottom of the cistern. 

This precipitate, which contains colouring matter, oxalates of lime, 
and other bodies, is treated with a large quantity of water acidulated 
with hydrochloric or sulphuric acid (the first wash-waters from the 
garancin-making) in sufficient quantity to leave the whole mass per- 


* Dingl. Polyt., cc, 318—320, from the Bulletin de la Société Industrielle de 


Mulhouse, xl, 375. 
+ Dingl. Polyt. J., cc, 315—317, from Bulletin de la Société Industrielle de 


Mulhouse, xl, 414. 
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ceptibly acid. The remaining precipitate is collected on a woollen filter 
and boiled with sufficient sulphuric acid to liberate the whole of the 
oxalic acid, then after cooling and dilution, it is thrown on a woollen 
filter and allowed to drain. The filtrate is concentrated in leaden 
vessels and cooled, when an abundant crop of crystals of oxalic acid is 
obtained. The pasty mass left on the filter, consisting of calcium sul- 
phate and colouring matter, is repeatedly treated with hot acidulated 
water to remove the former. The remaining brown mass is somewhat 
richer in colouring matter than madder, and gives good bright tints, 
which stand soap, &c., at least as well as madder colours. i 


On Bottger’s Disinfecting Dressing for Stinking Wounds. 


Gun-corron saturated with permanganate of potash has been applied 
to the dressing of foul wounds with happy results. The distressing 
odour is almost got rid of, and the washing of bandages, &c., is not 
productive of the usual nuisance. C. H. G. 


On Nitroglycerin and Various Dynamites. By GIRARD, MILLOot, and 
*  Voer.* 


NITROGLYCERIN is made by treating glycerin of 30° (Beaumé) with six 
times its weight of a mixture of 1 pt. nitric acid of 48°—50°, and 2 pts. 
sulphuric acid of 66°. The glycerin is added drop by drop, with con- 
stant agitation, to the mixed acids cooled to 10°, care being taken that 
the temperature does not rise above 25°. When the whole of the 
glycerin has been added, the mixture is poured into 6 times its weight 
of water. The nitroglycerin is precipitated as a slightly opalescent 
syrupy liquid, which is washed twice with water, then with an alkaline 
solution, and again with water. 100 pts. glycerin gave 130 pts. nitro- 
glycerin. The return may be increased by augmenting the quantity of 
nitric acid; thus 3 pts. nitric acid, 3 pts. sulphuric acid, and 1 pt. 
glycerin gave 1°75 p. nitroglycerin of sp. gr. 1°6 at 13°, equal to five- 
sevenths of the theoretical return. The product must be dried with 
potassium carbonate, as calcium chloride produces an evolution of chlo- 
rine. It does not crystallise at —20°. 

Industrial preparation. The different sheds should be separated 
about 50 yards from each other. They are circular, open at the sides, 
and have a light roof covered with bitumenised paper; the boards of 
the floor are inclined downwards from the centre; a constant flow of 
water removes any nitroglycerin that might otherwise accumulate on 
the ground. About the centre post are arranged six water troughs, in 

, * Moniteur Scientifique, xiii, 58—60. 
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which are placed cylinders of glass, stoneware, or cast-iron; the 
cylinders are surmounted by channels filled with water, which makes a 
water-joint between the cylinders and their covers; the latter have 
several tubulures through which pass: 1. a tube passing to the bottom 
of the cylinders and conducting air into the mixture for the purpose of 
maintaining a constant circular motion; 2. a tube furnished with a 
tap by which the flow of glycerin is regulated; 3. a large tube acting 
as a chimney to carry off vapours which would otherwise occasion 
violent headaches; 4. a thermometer. Levers fixed to the side of the 
troughs enable the workman to depress the cylinders into the water and 
to empty them into the treughs, which are furnished with several 
openings closed with plugs to facilitate the decantation and washing 
of the product. The washing is effected in the troughs by a water 
pipe fitted with a rose jet. One workman can superintend six troughs. 
500 grams of glycerin are used in each operation. 

Dynamite. The experiments on the relative explosibility of various 
kinds of dynamite were made with a weight of 4 kils., 700 falling 
between guides on a space of 2 square centimetres upon an anvil. The 
sample of dynamite experimented on was wrapped in paper. With 
this arrangement sporting powder did not explode. 

The authors’ results show that—l. The best materials to be added 
to nitroglycerin are tripoli, kaolin, silica, alumina, and especially sugar, 
which has the additional advantage of being, in case of necessity, easily 
separated from the nitroglycerin by water. 

2. In each kind of dynamite, variations in the proportion of the 
inert substance do not affect the stability of the mixture. 

3. Dynamite seems to lose nitroglycerin by long exposure to the 
atmosphere, and to become inactive. 

The authors conclude with statements of many results obtained by 
them with the above-mentioned apparatus, amongst which occur the 
following :— 

Nitroglycerin explodes at 0°25m. 

1 pt. wood spirit 3 pts. does not explode at 1°65m. 
3 pts. glycerin 1 pt. explodes with difficulty at 1°65m. 
1 pt. silica 3 pts. explodes even at 0°5m, with difficulty 


”? 
” 


” 


at 1°65m. 
™ 3 pts. ,, 3pts. ™ » easily at 165m. 
a 3°6 pts. ,, 0-4 pt. 6 » Strongly ,, 
‘ 1 pt. sugar 0°5 pt. scarcely explodes at 1m. 
” 1 pt. ” 1 pt. ” ” ” 
“ 2 pts. ,, in lumps 1 pt. scarcely explodes at 1°65m. 
in 2 pts. ,, - 3 pts. does not explode at 1°65m. 


F. H. H. 
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On Dynamite and its Use in War. By P. Cuampion.* 


Dynamite differs notably from gunpowder in the manner of its explo- 
sion ; for whilst the latter does not develop its maximum explosive 
effect unless it be fired in closed vessels, the far greater explosive power 
of dynamite is manifested, even though it be fired in contact with any 
solid resistance in the open air. 

Preparation.—The most appropriate substance for mixing with nitro- 
glycerin, to make dynamite, is an infusorial earth found near Hanover ; 
but any non-plastic, porous, silicious substance may be employed, pro- 
vided that it be sufficiently finely pulverised. The author made use of 
burnt clay from glass works. The dry powder was put into stoneware 
vessels and moistened with nitroglycerin in the proportion of 20—25 p. 
nitroglycerin to 80—75 p. powder. The mixture was well stirred with 
a wooden spatula. 

Use.—Its use differs from that of nitroglycerin; for whilst a small 
charge of gunpowder will cause the latter to detonate, a large quantity 
of gunpowder or a charge of fulminate of mercury is required to pro- 
duce the same result with dynamite. The nitroglycerin shows no 
tendency to separate from the silica. Dynamite will bear the shock of 
a hammer on an anvil without exploding. 

The author describes the construction of the cartridges which he 
used, and gives ample details of comparative experiments made at 
Montreuil and Paris. 

Conclusions.—Dynamite is not exploded by a blow or by contact 
with flame. 

1. In the blasting of rocks, excavation of trenches, and generally in 
all cases where bursting effects are desired, dynamite is, in equal weights, 
much more powerful than gunpowder. The fractures extend to a great 
distance from the blast, and the saving of expense in removing the 
fragments amounts to 25—30 per cent. 

2. The experiments made with shells show that the effects vary with 
the strength of the shell; the number of fragments produced varies 
directly as the quantity of dynamite employed, and is always much 
greater than would be produced by an equal volume of powder. It is 
necessary that the shells should be much thicker than usual, or the 
fragments, being so small, would not retain sufficient projectile force. 
It is thought that there will be no danger of the shell bursting in 
the gun, but experiments are desirable. 

3. Dynamite may be advantageously used to render cannon unser- 
viceable, instead of spiking them. 

This is best effected by putting the charge of dynamite into the bore 


* Moniteur Scientifique, xiii, 91—94. 
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of the gun and closing the mouth with a conical wooden plug; the 
dynamite may be fired by a Bickford fuse. 

- 4, Dynamite would seem to be less suitable than blasting-powder for 
charging fougasses. It would seem to be especially suitable for use in 
submarine torpedoes. 


5. Whenever gunpowder is applicable to the destruction of palis-. 


sades, walls, bridges, piles, &c., it may, with marked advantage, be 
replaced by dynamite. 

The author has also observed* that the paper envelope in which 
dynamite is made up into cartridges, absorbs nitro-glycerin, and in 
contact with a sufficient mass of porous material, will in time wholly 
remove the nitro-glycerin from the dynamite, and he thinks that this 
is a possible source of danger, &c. 

F. H. H. 


Note on the Use of Dynamite for Breaking wp Large Castings, Sc. By 
P. CHAMPION.T 


THE experiments were made on a mass of metal weighing about 5000 
kilograms, or about 5 tons, 1:20 m. long, 60 centimetres high, and 80 
centimetres wide. 

On one side three holes were bored 25 millimetres in diameter, 45 
centimetres deep. The central hole received a charge of 150 grams of 
dynamite containing 75 per cent. nitroglycerin in two cartridges. The 
first weighing 120 was carefully rammed in; the second containing 
the match was introduced in contact with the first, the empty space 
being filled with sand. The first explosion divided the block-into two 
parts; the two others broke up these into many large pieces. Two 
other mines 25 centimetres deep divided these pieces into fragments 
suitable for fusion. 

The author in conclusion suggests that the use of electricity in order 
to render the several explosions simultaneous, would be attended with 
the best results ; as by the use of matches, the explosion of one mine 
often disturbs the arrangement or the tamping of one close by. And 
besides, simultaneous explosions would at once break up a mass into 
fragments small enough for immediate use. 

E. T. C. 
* Compt. rend., lxxii, 688. + Ibid., 770. 
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XXIII.—On Tetrabromide of Carbon. No. II. 
By Tuomas Botas and Cuaries E. GROVES. 


In a former paper* we described several methods for the preparation 
of the hitherto unknown tetrabromide of carbon, and in the present 
communication we desire to lay before the Society the results of our 
more recent experiments. In addition to those methods of obtaining 
the carbon tetrabromide, which we have already published, the fol- 
lowing are of interest, either from a theoretical point of view, or as 
affording advantageous means for the preparation of that substance. 


Action of Bromine on Carbon Disulphide. 


Our former statement that+ bromine had no action on carbon disul- 
phide requires some modification, as we find that, when it is heated to 
180° or 200° for several hundred hours with bromine free from both 
chlorine and iodine, and the contents of the tubes are neutralised and 
distilled in the usual way, a liquid is obtained, which consists almost 
entirely of unaltered carbon disulphide; but when this is allowed to 
evaporate spontaneously, a small quantity of a crystalline substance is 
left, which has the appearance and properties of carbon tetrabromide. 
The length of time required for this reaction, and the very small 
relative amount of substance obtained, would, however, render this 
quite inapplicable as a process for the preparation of the tetra- 
bromide. 


Action of Bromine on Carbon Disulphide in presence of Certain 
Bromides. 


Having noticed in our former paper the remarkable influence which 
the presence of antimony terbromide had when added to the mixture 
of bromine and carbon disulphide, we thought it would be interesting 
to study the effect produced when other bromides were substituted for 
that of antimony, and for this purpose selected the bromides of the 
following elements :—-bismuth, arsenic, gold, platinum, cadmium, zinc, 
nickel, iron, tin, phosphorus, and sulphur. These bromides may, for 
onr purpose, be divided into two groups, the first of which, comprising 
the metals bismuth, arsenic, gold, platinum, cadmium, zinc, and nickel, 


* Chem. Soe. J. xxiii, 161. t Ibid. 
VOL. XXIV. 34a 
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give results so far satisfactory that they might be substituted for the 
antimony bromide in the preparation of tetrabromide of carbon; but 
notwithstanding this we consider bromide of iodine in presence of 
excess of bromine to be the most convenient agent for converting 
carbon disulphide into carbon tetrabromide. 

When heated with hisulphide of carbon and excess of bromine for a 
considerable time, bismuth converts a large proportion of the disulphide 
into tetrabromide, apparently yielding a result as good as that obtained 
with antimony; arsenic bromide under similar circumstances also 
transformed the greater portion of the carbon disulphide. These three 
elements, antimony, arsenic, and bismuth, as might have been expected 
from the great similarity in their chemical relations, yielded results 
which differed but little from one another. 

Carbon disulphide was enclosed in a sealed tube along with one 
atomic proportion of metallic bismuth, and somewhat more than nine 
of bromine, and then heated for about sixty hours to a temperature of 
180° to 190° C. The contents of the tube, when opened, had an odour 
of the carbon sulphobromide which is described in another part of 
this paper. After the addition of an excess of sodium hydrate, the 
product was submitted to distillation in the usual way, when carbon 
tetrabromide, together with a small quantity of unaltered carbon disul- 
phide, was obtained. The experiment with arsenic bromide was con- 
ducted in a precisely similar manner, substituting metallic arsenic for 
the bismuth, the conversion of the disulphide into tetrabromide being 
even more complete than in the previous case. Gold when heated 
with the proper proportions of carbon disulphide and bromine in the 
manner above described, determined the formation of a considerable 
quantity of carbon tetrabromide. Platinum under similar circum- 
stances also yielded a very satisfactory result. In the case of cadmium 
and zinc, it was necessary to add their bromides to the mixture of 
bisulphide of carbon and bromine, as we find that the metals them- 
selves are scarcely acted upon by dry bromine, even at a temperature 
of 180°. Nickel was used in the metallic state. The last three experi- 
ments, namely, those with cadmium, zinc, and nickel, yielded results 
which are somewhat inferior as regards the quantity of tetrabromide 
formed. The last four elements in the above list, viz., iron, tin, phos- 
phorus, and sulphur, when heated with carbon disulphide and bromine, 
gave unsatisfactory results, although in each case when the product 
was neutralised and distilled, after the water was separated and the 
excess of unaltered disulphide allowed. to evaporate spontaneously, a 
white crystalline substance remained behind, which was identified 
as carbon tetrabromide, although the quantity obtained was insuffi- 
cient for analysis. 
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ON TETRABROMIDE OF CARBON. "IBS 


Decomposition of Bromopicrin under the Influence of Heat. 


Stenhouse has observed that when bromopicrin is heated to a tem- 
perature a little above 100°* it decomposes with explosive violence, 
and we also foundt that when a test-tube containing a few drops of 
the substance was strongly heated, a slight explosion ensued. When, 
however, a considerable quantity was cautiously and gradually heated, 
it became of a dark brown colour, from liberation of bromine, and de- 
composed quietly. From this it might be inferred that the explosion 
observed by Stenhouse and ourselves arose from the exposure of the 
vapour to a high temperature. This is well known to be the case with 
ethylic nitrate, and various other compounds which contain the higher 
oxides of nitrogen. The probability of this is increased from the fact 
that, during an experiment in which some ounces of bromopicrin were 
being distilled under the ordinary atmospheric pressure, the greater 
portion of it passed over without accident; but when the level of the 
liquid in the retort had become very low, so that the sides were 
strongly heated, a violent explosion took place, which shattered the 
apparatus. 

With the object of more accurately ascertaining the nature of the 
decomposition which bromopicrin undergoes when submitted to the 
influence of heat, we determined to study its effect on a considerable 
quantity of the substance. After some preliminary trials to ascertain 
the best method of attaining this end, an apparatus was arranged in the 
following manner:—One arm of a Y-tube condenser was connected 
with a small bolt-head by means of a digestion-tube bent twice at right 
angles, the longer limb of which had a length of about 60 centimetres. 
The other arm of the condenser communicated with the atmosphere 
through a two-necked Woulfe’s bottle containing a layer of concen- 
trated sulphuric acid, to intercept moisture; the tubes passed down to 
within a short distance of the acid, but did not dip into it. The con- 
denser was kept cool by surrounding it with water contained in an 
inverted bell-jar, the tubulure passing through the neck and being 
connected there with the receiver. All the joints were fitted by means 
of caoutchouc corks. 

It was found convenient to employ in each operation from 200 to 
300 grams of bromopicrin, which were introduced into the bolt-head, 
and cautiously heated, when the liquid gradually became of a dark 
brown colour, from liberation of bromine, and after a time a brisk 
reaction set in. As soonas this took place, the light was removed, and 
the decomposition allowed to proceed without the aid of external heat : 
a considerable quantity of a dark red volatile liquid collected in the 


* Ann. Chem. Pharm., xci, 309. + Jour. Chem. Soc., xxiii, 154, 
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receiver, whilst nitrogen oxides and carbonic anhydride escaped by the 
exit-tube. After the first violence of the reaction was over, a gentle 
heat was applied, and the digestion continued for 30 or 40 hours, taking 
care that the bromopicrin did not distil over. In order to ascertain 
the progress of the decomposition, the contents of the bolt-head were 
tested from time to time by mixing a sample with water, and when 
this became solid, the digestion was discontinued. The dark-red liquid 
in the bolt-head, which, when allowed to stand some time, generally 
deposited very large tabular crystals of tetrabromide of carbon, was 
now mixed with water, and sufficient sodium hydrate added to neu- 
tralise the bromine. On heating the solution, the carbon tetrabromide 
fused into a cake under the liquid, but unless the digestion had been 
continued for a somewhat longer time than that above mentioned, it 
generally contained traces of bromopicrin; this, however, could be 
easily removed by heating it with an aqueous solution of potassium 
cyanide, which is without action on the tetrabromide of carbon, but 
entirely destroys the bromopicrin.* 

The tetrabromide of carbon thus obtained was found to contain a 
minute quantity of an oily substance, which was removed by powerful 
pressure between folds of bibulous paper before crystallisation. 
Analyses of the pure substance were then made with the following 
results :— 

VII. 616 grm. substance gave 1°393 grm. silver bromide. 
VIII. 4625 grm. substance gave 1°0435 grm. silver bromide. 
IX. 185 grm. substance gave ‘419 grm. silver bromide. 


Theory. VII. VIII. IX. Mean. 
coc. FB 3°61 _— _ —_ 
Bry. 320 96°39 96°23 96°01 96°36 96°20 


332 100-00 


VII and VIII were made in the usual way by burning with pure lime. 
IX was made by introducing a weighed quantity of the substance into 
a tube, together with a sufficient quantity of a solution of sodium 
ethylate in alcohol, sealing the tube, and heating it to 100°C. for five 
or six hours. At the expiration of that time, it was carefully opened, 
and the contents diluted with a considerable quantity of water. The 
analysis was then proceeded with in the usual way. 

The dark-red liquid which had collected in the receiver during the 
decomposition of the bromopicrin above described, was next examined 


* When bromopicrin is heated with an aqueous solution of potassium cyanide, it 
is entirely decomposed, cyanogen ‘bromide being at first formed; but on further 
application of heat, this is destroyed, whilst a compound of a dark brown colour 
‘remains in solution. 
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by submitting it to fractional distillation. The flask in which the 
liquid was heated, was connected with a digestion-tube about two metres 
in length, having a tubulure fused in near the top, at right angles to the 
main tube, the bulb of the thermometer, which was inserted in the 
top of the main tube, being just below the junction with the tubulure. 
The latter was connected with a condenser arranged in a manner similar 
to that employed in the decomposition of bromopicrin. In order to 
expel, as far as possible, any gaseous products that might have been 
dissolved in the liquid under examination, it was at first heated to such 
an extent, that the vapour which condensed in the main tube and ran 
back into the distilling flask, reached to within a few centimetres of the 
thermometer-bulb. As soon as most of the dissolved gas had been 
thus expelled, the heat was increased, so that the vapour might pass 
over into the condenser. The column of mercury in the thermometer 
then rose rapidly, until it reached 56°, at which temperature the bulk 
of the liquid distilled over. It is almost unnecessary to state that the 
apparatus was sheltered as much as possible from draughts during the 
operation. The portion which came over between 56°—56°5°C. was 
submitted to analysis. 


I. 247 grm. substance gave °600 grm. silver bromide. 
IT. 414 grm. substance gave ‘900 grm. silver bromide. 


I corresponds to 93°18 per cent. bromine, and II to 92°51 per cent. 
bromine, mean 92°84 per cent. This liquid had the dark brown colour 
and general appearance of bromine, but differed from it in having a 
somewhat lower boiling point, namely, 56°5°, whereas bromine boils at 
59°5.°* It is moreover readily soluble in water, yielding a pale-yellow 
solution, which was found to contain hydrobromic acid, nitric acid, 
and free bromine. When a small quantity of water is added to the 
liquid, it evolves much gas. With concentrated sulphuric acid it forms 
a colourless crystalline compound. It is very pungent, and attacks 
the eyes strongly, like chloropicrin. It destroys caoutchouc far more 
rapidly than bromine, causing it to swell up and become brittle. The 
analysis of this liquid does not enable us to decide whether it is simply 
a solution of a nitrogen oxide in bromine, or a definite compound con- 
taining nitrogen, oxygen, and bromine. Considering, however, its 
remarkably constant boiling point and general properties, we aro 
inclined to believe the latter. The compound NOBry requires 
91:42 per cent. bromine, and the substance under consideration con- 
tains 92°84 per cent. 

* As the boiling point of bromine given in the Handbooks varies so much (45° to 
63°), we thought it would be expedient to make a tolerably accurate determination, 
and found that when a considerable quantity of dry bromine was distilled under a 
pressure of 751 mm., it passed over between 59°5° and 59°75°, the stem of the ther- 
mometer being in the vapour. 
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From the results of these experiments on the decomposition of bro- 
mopicrin, it might appear probable that the tetrabromide of carbon 
obtained by processes (c) and (d)* (antimony terbromide, or iodine 
bromide, with excess of bromine on bromopicrin) resulted, not from 
any particular action exerted by the antimony bromide or bromide of 
iodine, but simply from the splitting up of the bromopicrin under the 
influence of heat. This, however, is not the case, as in experiments 
(c) and (d) the flask containing the materials was heated in a water- 
bath, and we have ascertained that bromopicrin alone does not decom- 
poseat 100°C. The action of heat on bromopicrin just described affords 
a ready and expeditious method of preparing small quantities of carbon 
tetrabromide, the yield being about 30 per cent. 


Action of Bromine on Iodoform. 


The action of bromine on iodoform at the ordinary temperature has 
been studied by Serullas,t and subsequently by Bouchardat,t who 
found that a portion of the iodine in the iodoform was replaced by 
bromine, forming bromiodoform, CBr,IH. From a consideration of 
the results of their experiments, it seemed likely that an excess of 
bromine, acting upon iodoform at a high temperature, would convert it 
into tetrabromide. of carbon. In order to test the correctness of this 
supposition, one part of iodoform was introduced into a tube, and six 
times its weight of bromine added to it, when the mixture became 
warm, and much iodine was liberated. The tube was then sealed and 
heated to about 180° for 70 hours, and on opening it at the expiration 
of that time, a considerable quantity of hydrobromic acid escaped. The 
contents were then neutralised with sodium hydrate, and distilled in the 

usual way. The semi-solid crystalline mass, after being separated from 
the water, and having the greater portion of the oily matter removed 
by pressure, was examined, and found to be carbon tetrabromide, con- 
taminated with a minute quantity of the above mentioned oil, which 
was, however, easily removed by crystallisation from spirit. In this 
experiment bromiodoform was undoubtedly first produced, the liberated 
iodine combining with the excess of bromine, and the bromide of iodine 
thus formed acting upon the bromiodoform, transformed it into tetra- 


bromide of carbon. 


Action of Bromide of Iodine and Bromine on Chloroform. 


As the last atom of hydrogen in bromoform had been so easily re- 
placed by the action of bromide of iodine and excess of bromine, 
* Chem. Soc. J. xxiii, 162. 
+ Ann. Ch. Phys. [2], xxxiv, 225, and xxxix, 97. 
t J. Pharm., xxiii, 10. 
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forming tetrabromide of carbon,* we thought that if chloroform were 
submitted to the same treatment, the last atom of hydrogen in it 
might likewise be replaced by bromine, forming bromochloroform 
(trichlorbromomethane) CBrCl;,. Dry chloroform was, therefore, 
heated to 150° with one part of iodine and three of bromine for three 
hours, when the tubes were opened to allow of the escape of the gas 
produced during the reaction; the tubes were then again closed and 
the heating continued until they ceased to emit gas when opened. The 
contents were then neutralised and distilled in the usual way, when a 
colourless liquid, having an ethereal odour, was obtained, which was 
submitted to fractional distillation. It began to boil at 95”, the tem- 
perature gradually rising, until at 200° the greater portion had passed 
over. From the temperature at which this mixture began to boil, it 
was evident that all the chloroform had been converted into other pro- 
ducts. The lowest fraction (100° to 130° C.) was liquid at ordinary 
temperatures; the intermediate ones deposited large colourless crystals 
when cooled, and the highest (180° to 200° C.) at once solidified to a 
crystalline mass, somewhat resembling tetrabromide of carbon, which 
when crystallised from spirit, melted at 69°; another recrystallisation 
raised it to 70°. An analysis of this portion yielded the following 
results :— 

"199 grm. substance gave ‘466 grm. mixed silver bromide and 
chloride, containing ‘286 grm. metallic silver; this is equivalent 
to ‘1545 grm. bromine and ‘0255 grm. chlorirte. This corresponds to 
77°62 per cent. bromine and 12°81 of chlorine. The compound CBr;Cl 
requires 83°48 bromine and 12°35 chlorine. 

Another rectification of the higher fraction yielded a substance 
which, after crystallisation from spirit, melted at 76° C., and on 
analysis gave 92°91 per cent. bromine and 3 per cent. chlorine. Tetra- 
bromide of carbon containing 96°39 per cent. bromine, it would seem 
that the substance is simply the tetrabromide contaminated with a 
small quantity of CBr;Cl. From the analyses it would appear that 
tetrabromide of carbon, CBr,, and tribromochloromethane, CBr;Cl, are 
amongst the products obtained, and this unexpected result induces 
us to believe that the hydrogen in the chloroform is removed as hydro- 
chloric acid; but the reaction requires further investigation. 

In preparing tetrabromide of carbon from disulphide of carbon, it is 
necessary to employ a considerable excess of soda in order to decom- 
pose a sulphur-compound (sulphobromide of carbon), which otherwise 
comes over with the vapour of water, thus contaminating the tetrabro- 
mide of carbon. We have observed that there is always a small 
quantity of an oily substance present, together with the tetrabromide 
prepared by this process; it is advisable to remove this substance by 

* Chem. Soc. J., xxiii, 163. 
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pressure before it is finally purified by distillation, or crystallisation 
from spirit. 


Boiling point and Specific Gravity of Carbon Tetrabromide. 


We thought it would be of interest to ascertain the boiling point of 
tetrabromide of carbon both at the ordinary and at diminished pres- 
sures ; and two parallel series of experiments were therefore made with 
the tetrabromide prepared from bisulphide of carbon and from bromo- 
picrin. The following table gives the results. Column I represents 
the pressure in millimetres; column II the boiling-point of the tetra- 
bromide derived from carbon disulphide ; column III the boiling point 
of that from bromopicrin :— 


I II III. 


mm. CBr, from CS,. CBr, from CNO,Br;3. 
50 101°75 101.75 

100 120°50 121-00 

228 143°00 143°50 

280 150°00 150°50 

380 160°25 161°00 

430 _ 165°50 

482 —_— 169°50 

558 — 175°00 


Tetrabromide of carbon under the ordinary pressure (760 mm.) 
boils at 189°5°, but at the same time it undergoes a slight decomposi- 
tion, bromine being liberated. It can, however, be distilled without 
change in vacuo, but, when the pressure is increased to about 350 mm., 
a very slight decomposition commences. For this reason the experi- 
ments on the distillation of the tetrabromide from carbon disulphide, 
under diminished pressure, were not carried on above 380 mm., as the 
results corresponded so nearly with those in column III. 

Several determinations were made of the specific gravity of tetra- 
bromide of carbon obtained both from carbon disulphide and from 
bromopicrin; but owing to the fused substance crystallising as it 
cooled and forming cavities, the results were not so concordant as we 
could have wished. The highest result, however, and that which is 
probably the most correct, gave 3°42 as the specific gravity of 
carbon tetrabromide at a temperature of 14°C. When heated to 200° 
in a sealed tube, it undergoes partial decomposition, a small quantity 
of bromine being liberated. The same phenomenon takes place when 
the tetrabromide is exposed to bright sunshine, the substance at the 
same time showing a strong tendency to crystallise on the side of the 
tube nearest the light, in well-formed and very brilliant crystals. 


—s 
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Sulphobromide of Carbon. 


During the preparation of tetrabromide of carbon by the action of 
bromine and bromide of iodine on bisulphide of carbon, we did not 
observe that substance immediately on neutralising, and it seemed 
probable that some intermediate product was formed which was after- 
wards decomposed by excess of sodium hydrate, yielding the tetrabro- 
mide. In order to satisfy ourselves that this was really the case, some 
bisulphide was heated with bromine and iodine in the way already 
described, and the product was poured into water. The iodine and 
excess of bromine were then removed by the cautious addition of dilute 
soda-solution, taking care that the liquid never became alkaline, 
which was easily accomplished, as bromine is somewhat soluble in a 
solution of sodium bromide. The slightly-coloured heavy oil was then 
separated from the aqueous liquid, dried by calcium chloride, and sub- 
mitted to fractional distillation. In the first place a small quantity of 
unaltered carbon disulphide distilled over, and the liquid assumed a 
much darker colour, from incipient decomposition; the temperature 
then rose rapidly, and the bulk of the liquid came over between 150° 
and 165°. There was, however, considerable decomposition. A deter- 
mination of the sulphur in the portion boiling at 165° was made, and 
found to be 7°81 per cent. The formula CBr,S requires 15°69 per cent. 
From this it would appear that the liquid obtained was very far from 
being pure carbon sulphobromide, but is that compound contaminated 
with carbon tetrabromide. Its odour somewhat resembles that of 
carbon sulphochloride, and, when heated with excess of soda-solution, 
it yields at once pure tetrabromide of carbon. Careful rectification in 
vacuo would probably yield more satisfactory results. 

When bisulphide of carbon was heated with bromide of iodine and 
water, together with a large excess of bromine to 100°, it was com- 
pletely decomposed, and, on opening the tube, a large quantity of gas 
was evolved, but no tetrabromide could be detected after the contents 
had been neutralised. The gas, which was principally hydrobromic 
acid, had an odour resembling that of phosgene, although not so well 
marked as that pointed out in our former paper, when carbon tetrabro- 
mide is heated with sulphuric acid. It is highly probable that this is 
due to carbonyl dibromide (bromophosgene) COBr,, which could 
doubtless be obtained by heating carbon tetrabromide and sulphuric 
anhydride in a manner precisely similar to that in which Schiitzen- 
berger* obtained carbonyl dichloride (phosgene) from carbon tetra« 


chloride. 
* Compt. rend., Ixix, 352. 


782 BOLAS AND GROVES 


Carbon Tetrabromide and Silver Oxalate. 


In order to study the action of carbon tetrabromide on silver oxalate, 
a preliminary experiment was made by heating a small quantity of 
silver oxalate with excess of the tetrabromide. A reaction took place, 
accompanied by evolution of gas and production of a substance having 
a peculiar pungent odour. It was therefore thought advisable to repeat 
the experiment on a larger scale with weighed quantities of material. 
Four grams of silver oxalate and two grams of carbon tetrabromide 
were placed in a stout glass tube previously closed at one end; the 
other end was then drawn out and bent over, so that any gas evolved 
might be collected over mercury. The tube was heated in a water- 
bath; but when the temperature had nearly reached 100° a violent 
explosion took place, shattering the cast-iron vessel employed as a 
water-bath and distorting the, tripod on which it was placed. Owing 
to this unexpected result, we have not as yet repeated the experi- 
ment. 


Action of Ammonias on Carbon Tetrabromide. 


Hofmann* has shown that the action of aniline upon the tetrachlori- 
nated derivative of marsh-gas, CCl, yields triphenylated carbotriamine, 


of 


or triphenylguanidine, mf (C.H;)s, and although he did not succeed 
2 

in preparing the carbotriamine itself from carbon tetrachloride when 

ammonia was substituted for aniline, he subsequently found that it 

could be obtained from chloropicrin.f 


Action of Aniline on Carbon Tetrabromide. 


Aniline acts with far greater readiness on the tetrabromide than on 
the tetrachloride of carbon. When one part of carbon tetrabromide 
was added to two parts of aniline and gently warmed, it dissolved, and 
on increasing the temperature to the boiling point, the mixture 
acquired an intense red colour. In a few seconds a powerful reaction 
set it, which completed itself without any further application of heat, 
and on cooling, the mixture solidified to a mass of crystalline 
plates. 

"Tag 
6 Cot bw + CBs, = (0a, ba +3 |} x | 
2 H; 3 


When boiled with water, it almost entirely dissolved, and the solu- 
* Proc. Roy. Soc., ix, 284. + Ann. Chem. Pharm., cxxxix, 107. 
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tion treated with excess of caustic alkali set free the mixed bases. On 
being distilled with water, the aniline passed over with the aqueous 
vapour, whilst the triphenylguanidine remained in the retort. The 
base was converted into the hydrochlorate, purified by crystallisation, 
and a platinum salt prepared from it, which, when submitted to 
analysis, gave the following result :— 

‘244 grm. platinum salt gave ‘049 grm. ren This corresponds 


“i lal 
to 19°67 per cent. platinum, the theoretical for 2 Cas bas 
H 


3 


PtCl,, being 20°04 per cent. 


Action of Ammonia on Carbon Tetrabromide. 


As the action of carbon tetrabromide on aniline is much sharper than 
that of the tetrachloride, taking place as it does so much more readily, 
and at the same time yielding a product which is almost entirely free 
from the black tarry substance which accompanies the triphenylguan- 
dine obtained from the tetrachloride, we thought it probable that more 
favourable results would be obtained by the action of ammonia on 
tetrabromide of carbon than those obtained by Hofmann with the tetra- 
chloride.* We therefore heated to 100° in asealed tube for twelve 
hours, two parts of tetrabromide of carbon with one of ammonia dis- 
solved in about sixteen of alcohol. At the expiration of that time, the 
solution had acquired a deep yellow colour, and on distilling it, the 
addition of water to the first portions of the distillate caused the sepa- 
ration of an oily substance heavier than water. This oil had the odour 
and taste of bromoform, and distilled between 144° and 146°. Accord- 
ing to Borodine,t bromoform boils at about 145°. When submitted to 
analysis it gave the following results :— 

I, ‘398 grm. substance gave 887 grm. silver bromide. 


Theory. I. 

CoO = 13 4:74 -- 

Br, = 240 94°86 94°84, 

H = | “40 -—— 
253 100-00 


It would appear therefore that bromoform is one of the principal 
products in this experiment, the quantity obtained being about one- 
half that of the tetrabromide of carbon originally employed. The 
solution from which the bromoform had been removed by distillation 
contained a considerable quantity of ammonium bromide, and was 
treated successively with silver sulphate, barium hydrate, and hydro- 


* Ann. Chem. Pharm., cxxxix, 110. + Kekulé, Lehrb. ii, 145. 
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chloric acid, to convert the bromides into chlorides. After separat- 
ing the ammonium chloride, platinum tetrachloride was added to the 
solution, when a small quantity of guanidine platino-chloride was 
obtained. 


Action of Alcohol on Carbon Tetrabromide. 


It naturally suggested itself that the bromoform obtained in the reac- 
tion just described, was formed by the mutual action of the alcohol and 
tetrabromide, independently of the ammonia; and with the object of 
ascertaining the correctness of this hypothesis, a solution of carbon 
tetrabromide in alcohol was heated to 100° for twelve hours. On 
opening the tube, a strong odour of aldehyde was apparent, and when 
the contents were distilled and water added to the first portions which 
came over, bromoform was precipitated. The amount of bromoform 
obtained in this operation was about three-fourths of the carbon tetra- 
bromide originally employed, but on rectification it was found to contain 
a small percentage of unaltered tetrabromide. The formation of aldehyde 
and hydrobromic acid which we had previously noticed* shows that 
the decomposition takes place in the following manner :— 


CBr, + C.H,O = CHBr, + HBr + C.H,0. 


The quantity of bromoform obtained corresponds to this equation, 
theory requiring 76°2 per cent., while experiment gave 75:0 per cent. 
The principal action of alcoholic ammonia on carbon tetrabromide is 
undoubtedly similar to that of pure alcohol, which accounts for the 
small quantity of guanidine we obtained. 


Action of Antimony on Carbon Tetrabromide. 


When these two substances were heated together, the tetrabromide 
lost a portion of its bromine, and on continuing the heat a carbonaceous 
substan2e was produced. The results did not encourage further investi- 


gation. 
Recovery of Bromine from Residues. 


As a large quantity of bromine was obtained in this research in the 
form of residues, it was a matter of some importance to us to find a 
more convenient process of recovering the bromine than distillation 
with sulphuric acid and peroxide of manganese. After several trials 
we found the following to be the best method. The solution of the 
alkaline bromide is introduced into a retort with the requisite quantity 
of acid potassium chromate in crystals, and an excess of sulphuric acid 
previously diluted with half its weight of water is gradually added 


* Journ. Chem. Soc., xxiii, 164. 
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through a thistle-funnel. After the first powerful reaction is over, 
heat may be applied to the retort. By employing the acid chromate, 
almost the whole of the bromine is readily recovered, and there is no 
danger of breaking the retort. We may also allude to the great 
advantage we have derived when working with bromine, from the use 
of the charcoal respirator invented by Dr. Sten house, as with it and 
a suitable mask for the eyes, the operator may work with ease in an 
atmosphere highly charged with bromine-vapour. 


XXIV.—On the Action of Normal and Acid Salts upon Ammonium 
Salts, especially upon Ammonic Chloride. 


By Reainatp C. Woopcock, Student at the Royal College of 
Chemistry. 


H. Rose* investigated in 1847 the action of sal-ammoniac at a high 
temperature upon different metallic oxides and salts, and found that, for 
the most part, chlorides of the respective metals were formed, some of 
which, e.g., the chlorides of ammonium, iron, &c., were readily vola- 
tilised. Rose observed also that basic oxides of the formula M"O, such 
as CoO, NiO, MnO, FeO, likewise oxides of the formule M,"O, such as 
Cu,0, decompose ammonic chloride, when heated in an aqueous solu- 
tion, with evolution of ammonia gas and formation of fixed metallic 
chlorides, whereas not one of the sesquioxides has this power. 

These reactions are of great use in qualitative and quantitative 
analysis. Rose found that borax is not changed when ignited with 
ammonic chloride, that sodic phosphate is converted into sodic chloride 
and a little phosphorous chloride, whilst calcic phosphate is not affected, 
and that alkaline chromates leave chromic oxide and alkaline chlorides; 
but he appears to have omitted to study the changes which are pro- 
duced when various salts are heated in aqueous solution with ammo- 
nium salts, more especially with the chloride. 

Bolleyt observed in 1848 that free ammonia is evolved on mixing 
solutions of borax and ammonic chloride in the proportions of one 
molecule of the former to one of the latter; the solution when slowly 
evaporated, deposited crystals requiring five or six parts of water 
for their solution, and exhibiting the composition B,O,,Nao, + 10H,0. 
The solution of this salt had no action, either upon litmus or upon 
turmeric paper, and on the addition of dilute sulphuric or nitric acid, 
gave a white precipitate of boric acid. Bolley found that an excess 


* Pogg. Ann., Ixxiii, 582. + Ann. Ch. Pharm., Ixviii, 122. 
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of ammonic chloride converts the borax entirely into common salt and 
boric acid; he based upon this observation some interesting specula- 
tions regarding the presence of boric acid in fumaroles, and suggested 
that native boric acid may probably have been produced by the action 
of ammonic chloride upon minerals containing this acid. 

I have observed that various other salts containing fixed bases when 
brought together, in the dry state, or in aqueous solution, with ammonic 
chloride, likewise decompose the latter, with formation of fixed metallic 
chlorides and evolution of gaseous ammonia, and have thought it of 
sufficient interest to determine quantitatively the amount of ammonia 
so evolved. This was done by heating in a retort weighed quantities 
of sal-ammoniac and salts to be operated upon, and collecting the 
ammonia by passing it through a solution of semi-nermal sulphuric 
acid. I found that various other salts, besides borax, evolve ammonia 
most readily, but that the decomposition is more or less sluggish, 
according to the nature of the salts employed, the reaction being based 
upon the formation of acid salts from various normal saline compounds, 
part of the base being removed as chloride, thus giving rise to the evo- 
lution of ammonia. I examined, among other salts, the action of sal- 
ammoniac upon normal potassic chromate, phosphates, microcosmic 
salt, or hydro-ammonic sodic phosphate (this latter, being prepared by 
mixing the common sodic phosphate with ammonic chloride, is known 
to evolve ammonia when heated in aqueous solutions) upon trisodic 
and common or hydro-disodic phosphate, upon dipotassic tartrate, 
dipotassic succinate, trisodic citrate, &c., &c., and I have determined 
quantitatively the amount of ammonia evolved from aqueous solutions 
of the sodic metaborate and common borax, as well as from normal 
potassic chromate and acid sodic phosphate. 

On mixing weighed quantities of carefully prepared sodic metaborate 
(obtained by igniting borax with sodic nitrate till the whole of the 
nitrate was decomposed) with weighed quantities of sal-ammoniac in 
the proportion of four molecules of sodic metaborate to two of ammonic 
chloride, ammonia was evolved most copiously, and the whole decom- 
posed very rapidly and completely, leaving only the biborate and sodic 
chloride, according to the equation— 


4BONao + 2AmCl = B,O;Nao, + 2NaCl + 2NH; + OH:. 


2°466 grms. of sodic metaborate, mixed with 1 grm. of ammonic 
chloride, and dissolved in about 2 ounces of water, evolved, when 
submitted to distillation, ammonia equal to 99°51 per cent. of the 
ammonic chloride employed. 

3°57 grms. of commercial borax mixed with ‘500 grm. of ammonic 
chloride, and dissolved in about 2 ounces of water, gave on distil- 
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lation, 100-04 per cent. of the ammonic chloride employed. The 
decomposition may be expressed by the equation — 


2B,0;Nao; + 2AmCl = B,O,Nao, + 2NaCl + 2NH; + OH:. 


This sodic tetra-metaborate is the salt prepared and described by 
Bolley. 

I studied these reactions again, because the changes produced by 
normal potassic chromate upon ammonic salts, which I was then 
examining, were not so sharp and concise as might have been expected, 
and also in the hope of providing a substitute for the slaked lime or 
caustic soda usually employed for liberating ammonia from various 
ammoniacal salts, the temperature at which the gas comes off being so 
much less. 

Normal and acid borates may be employed with advantage for 
setting free ammonia from its salts, and the reaction is both neat and 
perfect, no frothing taking place. The expectation of being able 
to evolve ammonia from ammonic salts in presence of nitrogenous 
bodies, such as urea, without the latter undergoing partial decompo- 
sition, was not realized, for on boiling a solution of urea (2 molecules) 
with sodic metaborate (4 molecules), 10°88 per cent. of ammonia were 
evolved, the total possible amount being 56°66 per cent. 

Tri-sodic, as well as hydro-disodic phosphate, readily decompose 
ammonic salts :— 

3°551 grms. of crystallised trisodic phosphate, when mixed with 

*5 grm. of ammonic chloride and distilled from an aqueous solution, 
gave off ammonia gas equal to 100°04 per cent. of the ammonic 
chloride employed. 3-345 grms. of common sodic phosphate dis- 
tilled from an aqueous solution with ‘5 grm. of ammonic chloride, 
yielded ammonia corresponding only to 75°69 per cent. of am- 
monic chloride employed. 

This latter experiment, when viewed in connection with the known 
fact that a solution of microscosmic salt is capable of yielding am- 
monia when boiled in aqueous solutions, probably giving rise to the 
formation of dihydro-sodic phosphate, appears to show that the ten- 
dency to form acid salts, which in the borates is so pronounced, as to 
yield (according to Bolley) boric acid, by the continuous action of 
sal-ammoniac upon a solution of borax, does not hold good in the case 
of phosphates. 

Normal alkaline, as well as other soluble and insoluble metallic 
chromates, evolve ammonia when distilled in aqueous solution with 
ammonic salts. This reaction attracted my attention, more especially ; 
metallic chlorides are formed, and an acid chromate or bichromate is 
left, according to the equation :— 


2Cr0,Ko, + 2AmCl = Cr,0,;Ko, + 2NH; + 2KCl + OF;. 
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On dissolving equivalent quantities of the two salts, submitting 
the mixture to long continued ebullition, and absorbing the evolved 
ammonia gas in a standard solution of sulphuric acid, I was never able 
to obtain the thevretical amount of ammonia corresponding to the 
quantity of ammonic chloride employed. 

1‘859 grm. of pure dipotassic chromate were mixed in an aqueous 
solution with 0°5 grm. of ammonic chloride, and boiled in a retort 
during several hours, as long as any ammonia was evolved. The 
yield of ammonia corresponded to 81°6 per cent. of the ammonic 
chloride employed. 

Digestion in sealed tubes had no better effect :— 

1°817 grm. of dipotassic chromate digested in a sealed glass tube at 
100° C., yielded on distillation ammonia equal to 84°53 per cent. 
of the ammonic chloride employed. 

Slight excess of one or the other salt did not appear to affect the 

reaction in any marked manner. 

2 grms., i.e., excess of dipotassic chromate, digested with ‘5 grm. of 
ammonic chloride in a sealed tube for about an hour at 100° C., 
yielded on distillation ammonia corresponding to 81°32 per cent. 
of ammonic chloride. 

1:859 grm. of dipotassic chromate, when heated in a sealed tube with 
‘7 grm. (or excess) of ammonic chloride, yielded ammonia corre- 
sponding to 816 per cent. of ammonic chloride. 

I was able to trace the reaction somewhat more fully by distilling on 

a larger scale theoretical quantities of the two salts. I employed 65 
grms. of dipotassic chromate and 17°87 grms. of ammonic chloride, 
distilled as long as any ammonia came off, and collected the gas so 
evolved in dilute hydrochloric acid, from which the crystalline salt was 
obtained by evaporation. The contents of the retort were then turned 
out into an evaporating dish, and the solution concentrated till di- 
potassic dichromate crystallised out. The crop of crystals so obtained 
was recrystallised, and then submitted to analysis. The salt gave in 
two experiments 36°05 and 36°10 per cent. of chromium. The theo- 
retical percentage of chromium in bichromate being 85°59. 

On evaporating the mother-liquor further down, ammonia gas was 
again evolved most copiously, and a further impure crop of crystals of 
dipotassic dichromate obtained. The mother-liquor contained the 
potassic chloride, a quantity of which I purified by crystallisation, and 
by removing the last traces of chromate by means of baric chloride. 

It is evident, therefore, that the presence of a large excess of di- 
potassic dichromate prevents the complete decomposition of the am- 
monic chloride. 

The action appears to be purely molecular, for on nearly neutralising 
some dipotassic dichromate with ammonia, and boiling the solution, 
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ammonia gas was evolved in abundance; but on the addition of a large 
excess ofa solution of dichromate and again boiling, only the merest trace 
of ammonia was perceptible. It appears to be probable that ammonio- 
potassic chromate can exist in the presence of much acid chromate, 
and that, on the removal of a portion of dichromate, the normal am- 
monio-potassic chromate breaks up according to the equation :— 


CrO.Ko 
2CrO.AmoKo = < O + 2NH; + OH:. 
CrO.Ko 


Dr. Frankland has used for some time past excess of phosphoric 
acid, in order to prevent the loss of ammonia when evaporating polluted 
waters, sewage-waters, &c., before submitting the residues so obtained 
to organic analysis. Phosphoric acid was found to prevent the loss 
in proportion to the quantity of free acid present. May not this be 
explained from the analogous action of the acid chromate just described, 
by the formation of acid phosphates which fix ammonia and prevent 
the decomposition of ammonic salts ? 

I have only been able to make one experiment, which, however, tends 
to show the correctness of this view: for on distilling an aqueous 
solution of 3°551 grms. of trisodic phosphate (which, as we have seen, 
evolves the whole of the ammonia from the ammonium salt), together 
with ‘5 grm. of ammonic chloride, and adding excess of the dihydrio- 
sodic phosphate (3 grms.), 23°5 per cent. of the ammonic chloride was 
decomposed. 

The experiments I made with ammonic sulphate in place of ammonic 
chloride, had to be rejected, as it was found that the neutral sulphate 
evolves ammonia when boiled by itself in an aqueous solution, probably 
owing to the formation of an acid sulphate. 

It deserves to be mentioned that this action upon ammonic chloride 
is not confined to normal alkaline chromates, but that insoluble chro- 
mates, such as baric or plumbic chromate, likewise evolve ammonia 
when boiled with ammonic chloride, with formation of acid chromates, 
and that ignited plumbic chromate appears to evolve ammonia more 
copiously than precipitated chromate. 

In conclusion I would mention that ammonia is given off when 
normal sodic succinate is heated in an aqueous solution with ammonic 
chloride. The reaction may be expressed by the equation :— 


SiNao, + AmCl = SiHoNao + NaCl + NH. 


The same holds good for normal potassic tartrate and normal 


citrate. 
VOL. XXIV. 
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I am much indebted to Mr. Valentin for the assistance and advice 
he gave me whilst conducting these experiments. 


XXV.—Burnt Iron and Burnt Steel. 
By {W. Marriev WILLIAMS. 
[Abstract of Paper read April 6, 1871.] 


Tron which has been damaged by reheating is designated ‘“ burnt iron,” 
by the workman, who also gives the same name to iron which has 
been excessively heated and exposed in the puddling furnace after 
balling. Neo amount of heat applied to iron in the blast-furnace or in 
the early stages of puddling produces burnt iron. 

Burnt iron is brittle, its fracture is short, it displays the so-called 
crystalline” structure, and it has lost the fibrous structure and silky 
fracture of good iron. 

When steel has been raised to a yellow or white heat, and then sud- 
denly cooled, it becomes brittle, and no longer capable of tempering, 
is worthless for the ordinary uses of steel until again raised to a 
welding heat, rolled or hammered, and allowed to cool gradually. 
Burnt steel has a coarse granular fracture, the facets of the granules 
being, for the most part, either rounded or conchoidal. The conchoidal 
facets serve practically as a distinguishing characteristic. 

I have examined many samples of burnt iron, and find in all of them 
small particles of black oxide, more or less abundantly diffused 
throughout the mass of iron, suspended or entangled within it. I 
find no such particles of oxide in burnt steel, nor any other indication 
of internal oxidation of iron. 

Important practical decisions often depend upon the determination 
of whether certain defects of particular samples of iron are due to 
burning or to other causes. I have devised a very simple means of 
answering this question. I take about a decigram of fresh borings or 
coarse filings, put them into a dry narrow test-tube, then pour upon 
them about three cubic centimetres of nitric acid diluted to sp. gr. 
1:20. If the iron is burnt, the particles of dark oxide become sepa- 
rated from the metallic iron as it dissolves, and are suspended in the 
liquid, rendering it dark and turbid. They ultimately disappear and 
are thus distinguishable from particles of carbon, &c. This action is 
easily recognized by treating equal quantities of borings of burnt and 
of good iron simultaneously in the same manner, and comparing. 
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I find that ordinary sound wrought iron contains a small quantity of 
carbon, the most important function of which appears to be to prevent 
burning by its reducing agency As soon as the carbon is removed, 
oxidation commences when the iron is heated, and this oxidation is not 
merely superficial, but extends throughout the mass. The higher the 
temperature and the greater the amount of exposure to the atmosphere 
while heated, the greater is the quantity of carbon required for pro- 
tecting the iron. This is, I believe, the reason why all attempts to 
make merchantable iron by the Bessemer process have failed. The 
high temperature, and the violent exposure of melted metal to the air 
forced through it, causes oxidation of the iron to commence even in the 
presence of much carbon. This oxidation or burning of the iron com- 
mences in the Bessemer converter, when the proportion of carbon is 
brought down to about 0°25 per cent. 0°20 per cent. may be stated as 
the practical minimum to which it is possible to bring down the carbon 
of Bessemer metal without destroying malleability, but this is rarely 
reached. About 0°28 is the lowest ordinarily aimed at by the manu- 
facturer. 

I find that iron attains its maximum toughness, when it is otherwise 
pure, and its carbon is reduced to the lowest possible proportion with- 
out oxidation of the iron commencing. Thus the success of the maker 
of armour-plates, ship-bolts, &c., depends upon his skill in exactly 
touching, without passing, the point at which the oxidation of carbon 
ceases, and that of the iron is about to begin. By skilfully conducting 
his last reheating processes by means of a reducing flame, he is able to 
work down to the lowest possible trace of combined protecting carbon, 
and thus obtain the maximum of toughness and extensibility. 

I find, as the result of a large number of varied experiments, that 
whenever steel is raised to any temperature above the lowest visible 
red heat, and more or less exposed to the action of atmospheric air, its 
carbon is oxidised with a rapidity proportionate to the temperature and 
degree of exposure. These experiments have extended, through a 
series of various conditions, from low-heat and closed annealing furnaces 
to the great heat and excessive exposure of the Bessemer converter. 
This oxidation occurs not only at the surface, but proceeds inwards. 
It is now well known that certain gases can pass readily through heated 
iron, and thus the permeation of the oxygen and exclusion of the 
carbonic oxide no longer presents a difficulty. I, therefore, explain the 
structure and properties of “burnt steel” as the result of suddenly 
solidifying it from the viscous condition which it attains at a welding 
heat, and thereby imprisoning the carbonic oxide evolved by the oxida- 
tion of the carbon. By slower cooling the carbonic oxide would have 
become either occluded or expelled. This explanation accords with the 


fact that burnt steel may be cured, as above stated, by welding up the 
3H 2 
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cavities, or ‘‘ toad’s eyes,”’ as the workmen call them, which are visible 
on the fracture of such steel. These, according to my explanation, are 
the minute bubbles formed by the carbonic oxide suddenly arrested in 
various stages of evolution or collapse. 

According to the above, the workmen’s term “‘burnt”’ is not incorrectly 
applied in either case, the rottenness of both the iron and the steel 
being caused by the presence of intermingled particles of combustion- 
products breaking the continuity of the metal. The carbon is burnt in 
the case of the “ burnt steel,” the iron itself in the “ burnt iron.” 
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Physical Chemistry. 


Heat of Combustion of Magnesium, Indiwn, Cadmium, and Zine. By 
A. Ditte.* 


THE author, continuing his investigations, shows that zinc oxide, when 
prepared in different ways, gives different results, and thus accounts for 
the discrepancy between Favre’s figures and his own. Zinc oxide pre- 
pared by keeping the hydrate heated continuously for four hours to 
350°, was perfectly white, and dissolved in dilute sulphuric acid with 
ease. The heat disengaged in the calorimeter was :— 


I. II. Mean. 
Fora gram ...... 246°2 242-1 244-2 
For an equivalent.. 10,096 9,928 10,012 


When zinc hydrate was raised for a short time to a dull-red heat, an 
oxide was produced which required some time to dissolve in dilute sul- 
phuric acid, and gave in the calorimeter the following results :— 


i II. Mean. 
Fora gram ...... 272°6 271°4 272°0 
For an equivalent... 11,182 11,127 11,155 


When prepared by maintaining the nitrate or hydrate at a white 
heat for an hour, the oxide was light yellow, and dissolved with diffi- 
culty in the dilute acid. The results were as follow :— 


I. II. Mean. 
Foragram ...... 298°7 300°7 299°7 
For an equivalent... 12,247 12,339 12,288 


In operating on indium the author found more difficulty. The metal 
is not attacked by the dilute acid until touched with a platinum-rod, 
and then very slowly at ordinary temperatures. A weighed quantity 
of the metal in plates was placed in a basket of platinum gauze, sus- 
pended in the liquid, and allowed to remain for four minutes. It was 
then reweighed. The heat of combustion of indium was found to 


be :— 


I. II. Mean. 
Fora gram ...... 1,044°4 1,044°9 1,044°6 
For an equivalent... 37,493 37,512 37,502 


* Compt. rend., lxxii, 858—862, and lxxiii, 108—111. 
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As cadmium is not attacked by either sulphuric or hydrochloric acid, 
even in contact with platinum, iodic acid was resorted to. The reac- 
tion is simple: for although iodine is liberated in presence of an 
excess of the metal, no iodide is formed, since that body in contact 
with iodic acid is immediately converted into iodate and free iodine, 
The heat of combustion of cadmium as obtained by this method 
was :— 


I. II. Mean, 
Fora gram ....6. 277°3 264°9 271°1 
For an equivalent.. 15,527 14,835 15,231 


The following table shows the maximum and minimum values of the 
heat of combustion of the four metals examined :— 


Magnesium. Zinc. Indium. Cadmium. 
Max. 6073°9 1391 °2 1044 °6 275°5 
Pane std Fora gram) yin 5944-9 |  1824°3 “ 271-1 
om For an Max. 72890 45401 37502 15506 
. equivalent | Min. 69222 43125 * 15231 


Comparing the preceding numbers with the principal physical pro- 
perties of these metals, we arrive at some interesting relations. Mag- 
nesium burns vividly in air, zinc not so energetically, indium with some 
difficulty, while cadmium gives a flame so pale as scarcely to be visible. 
Three causes modify these phenomena: the physical state of the oxide, 
the temperature of combustion, and the volatility of the metal. The 
influence of the first of these causes has been studied by Caron; the 
second depends on the amount of heat developed in the combustion. 
This diminishes from magnesium to cadmium, and explains, without 
reference to the physical state of the oxide, the decreasing luminosity 
of the flames of the successive metals. In the third place, the greater 
the volatility of the metal, the more extended will be the flame. This 
volatility increases from magnesium to cadmium, and accounts for the 
fact that the first burns as a luminous point, and the last with a pale 
and attenuated flame. 

Magnesium decomposes pure water at any temperature above 70°, 
and its vapour at a lower temperature; zinc, although unaffected by 
water, is easily oxidised in steam, while cadmium requires a red heat 
to accomplish the separation of the oxygen. In cases, therefore, where 
the heat of combustion of a metal is small, as with cadmium, water 
may still be decomposed, provided it is previously heated to a suffi- 
ciently high temperature. 

Again, hydrogen reduces cadmium oxide at about 400°, and indium 
oxide at a red heat; but the reduction of zinc oxide only commences 
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at avery high temperature in a rapid stream of gas, and magnesia 
shows traces only of decomposition in a gas furnace, when oxygen 
predominates. It would seem from this that the reduction of a me- 
tallic oxide by hydrogen is easier, the less the heat of combustion of 
the metal. 

The action of carbon and carbonic oxide is analogous to that of 
hydrogen. 

The following table shows the parallelism existing between the 
different physical and chemical properties of the four metals con- 
sidered :— 


Physical properties. Magnesium. Zine. Indium. Cadmium. 
BE 6 0.9060 0000000080 1°75 6°8 to 7°2 7°15 8°6 to 8°7 
Equivalent........00006 12 33 35 °9 56 
Specific heat............| 0°2683 00955 { 0 pal of } 0 -0567 
Product of specific heat 3:16 3:15 3°16 3-17 

and equivalent ...... 
Temperature of fusion....| About 500° | About 400° ve About 315° 
Temperature of volatili- |) anout 1100°| 1040? | Red heat 860° 
Heat of combustion.....- 72890 44258 37502 15231 


Colour of the oxides ....| White { light polls c. } Rich yellow {ois 


S. W. 


On the Freezing of Water. By M. BoussinGavutt.* 


A cy.inpEr of steel 46 centims. long, was bored to a depth of 24 centi- 
metres, the width of the boring being 1°3 centims., the thickness of the 
wall was 8 mm. ; the cylinder was also fitted with a cap, which could be 
screwed on perfectly tight. A small ball of iron was placed in the 
interior, so as to indicate the state of the water inside, whether frozen 
or not. The cylinder was filled with distilled water at 4° C., and the 
vessel closed; it was then exposed to a temperature of — 24°, when 
the mobility of the iron ball proved that the water was still liquid. It 
was opened at — 10°, and immediately on the removal of the pressure 
the water solidified. In a second experiment the water was exposed to 
a temperature of — 18° with a similar result. A. P. 


* Comp rend., lxxiii, 77. 
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On the Action of Electricity on the Coloured Tissues of Plants. By 
M. BEcQuEREL.* 


Tus subject has already been investigated by Kabsch and Kihne.t 
Becquerel takes exception to their results, because in their experiments 
a chemical action took place, besides the simple action of the electricity. 
They used an induction apparatus, the electrodes of which were in 
contact with the substance under examination, such as a petal ; an alkali 
and an acid were thus formed, which acted on the colour of the petal. 
Kabsch appeared to attribute the effects of decoloration to ozone, but 
Becquerel proves that this is not the case. The apparatus used 
by the latter consists of a universal discharger, furnished with two 
small balls of platinum at the extremities of the movable arms; 
these are placed on a band of moistened paper spread on a glass plate ; 
a petal of a flower, such as the Papaver orientalis, is moistened and 
placed on the paper; one arm of the discharger is connected with the 
earth, and the other with an insulated ball standing near an ordinary 
electrical machine. After the passage of a few sparks, the parts of the 
petal nearest the platinum balls become colourless; if the discharge is 
then stopped, the white spots gradually spread over its surface; if, 
however, the petal be placed in water, this takes a violet tint, the 
former becoming colourless. A more uniform result is obtained by 
placing the petal between two long bands of moistened filter paper, and 
placing the two balls between the surfaces, at a definite distance from 
the object. 

Red and blue flowers are much more sensitive to this action than 
yellow flowers ; the colours of the former may be due to liquids, whilst 
the yellow is probably due to solid granules. Leaves when acted on by 
the spark appear at first to be unchanged. Some time after the cessa- 
tion of the sparks, the parts acted on gradually become brown, some- 
times appearing like a dead leaf when the current is long continued. 
The leaves of the Bigonia discolor, which are red on one face and green 
on the other, present a remarkable effect, the green part becoming 
sensibly red, and the red, green. In some experiments, instead of a 
simple spark, a pile was used composed of six elements of nitric 
acid and amalgamated zinc, which gave precisely similar results. 
These effects are not produced by ozone, as some of the experiments 
were made in tubes filled with hydrogen or carbonic anhydride. Similar 
effects are produced by the action of boiling water; thus, if the petal 
of a red poppy be placed in boiling water for a few seconds, the colour 
changes; if it is now placed in cold water, the violet colour dissolves 
out, and leaves it colourless; the action on the Begonia is the same as 
that of electricity. The electricity from an excited glass tube can be 


* Compt. rend., lxxiii, 65—77. + Botan. Zeit., 1861, 362. 
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used to produce similar results ; the small quantity of electricity required 
seems to exclude the calorific origin of the change. Neither is it an 
electro-chemical effect, inasmuch as the results are similar at both 
the balls of the discharger. It seems, therefore, to be a peculiar action 
of the electricity ; it may be imagined that at the instant of the dis- 
charge, a series of decompositions and recompositions of the electric 
fluid occurs, and that the tissue of the cells is altered, which allows 
the coloured liquid to filter through when placed in cold water. 

If the petal of the poppy be examined by the microscope, the tissue 
is found unaltered, the appearance of the cells being precisely the 
same as originally. A leaf of ivy, which had been browned by the 
action of the spark, presented on its surface a number of small ruptures ; 
the chlorophyll did not appear to be much acted on. 

Electric discharges, strong or weak, appear, therefore, to produce 
three distinct actions on the colours of leaves and flowers. 1. An action 
by which the electrified parts allow the colouring matters which are in 
solution in the cells to filter into cold water. 2. A direct decolorising 
effect on red and blue colouring matters which are in the liquid state 
in the cells. 3. An infiltration or a transport of colouring matters in 
the interior of the organs electrified, as in the case of the Begonia. 
Somewhat similar effects may take place in the animal body when 


exposed to the action of electricity. 
A. P. 


On a Simple Gas-washing and Gas-absorption Apparatus. By 
H. Friecx.* 


THE apparatus described is very simple and handy; it consists of an 
ordinary U-shaped tube fitted with two corks; through each of these 
two glass tubes pass, bent at right angles, one of them extending 
below the surface of a liquid, with which the U-tube is partially filled, 
while the other only extends through the cork; this latter tube is con- 
nected with the long tube which passes into the liquid at the other 
limb of the U-tube, thus securing the passage of a gas twice through 
the same liquid. The author details a number of cases in which this 
piece of apparatus may be used; these, however, will readily suggest 


themselves. 
A. P. 


On the Internal Motion of Gases. By O. E. Meyer. (Pogg. Ann. 
exliii, 14—26.) 


* J. pr. Chem. [2], iii, 349—351. 
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Melting of Leaden Bullets by Impact on Iron Plates. By EH, Hacen- 
BACH. (Poss: Ann. clxiii, 153.) 


Remarks on Thomsen’s Experiments on the Specific Heat of Aqueous 
Solutions. By A. WiLLNER. (Pogg. Ann. cxliii, 156.) 


On the Elasticity of Caoutchoue. (Pogg. Ann. exliii, 88—101.) 


On Fluorescence. By HE. Lommep. (Pogg. Ann. exliii, 26—52.) 


On Spectroscopic Phenomena produced by Dispersion. By F. Kout- 
RAUSCH. (Pogg. Ann. exliii, 144.) 


New Method of Spectroscopic Observation of the Sun. By. P. SEccHL 
(Pogg. Ann. exliii, 154.) 


On the Density of Elements compared with that of their Oxides. By H 
Lupwic. (Deut. Chem. Ges. Ber. iv, 5838—547.) 


Inorganic Chemistry. 


On the Decomposition of Carbonic Oxide by the Conbined Action of 
Metallic Iron and its Ovides. By L. GRUNER.* : 


Gruner has studied the action of iron and its oxides upon carbonic 
oxide at a temperature of 300°—400°; the results which he has 
obtained agree for the most part with those obtained by Lowthian Bell,t 
although there are some points on which they differ. The present com- 
munication contains the conclusions which the author has drawn from 
a series of experiments with carbonic oxide, both pure and mixed with 
nitrogen or carbonic anhydride, upon pure iron and on various iron 
ores. When pure and dry carbonic oxide is passed over metallic iron 
at 300°—400°, scarcely any deposit of carbon takes place; Gruner 
believes that if the surface of the iron were perfectly free from oxide 
no deposition would take place. When carbonic oxide is passed 
over oxide of iron, the oxide is reduced at the surface to metallic iron, 

* Compt. rend., lxxiii, 28—32. 

+ Journal of the Iron and Steel Institute, February, 1871. 
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and a deposit of carbon is‘ formed. Carbonic oxide mixed with a 
small quantity of carbonic anhydride or oxygen, and passed over 
metallic iron at this temperature, deposits pulverulent carbon on the 
surface of the iron. The carbon which is deposited in these experi- 
ments contains metallic iron, sometimes amounting to 5—7 per cent., 
and some oxides of iron, for the most part magnetic. The reactions 
which take place between carbonic oxide and protoxide of iron in the 
presence of small quantities of carbonic anhydride for the deposit of 
carbon, may be supposed to be— 


3FeO + CO = Fe,0, + C; and again, 
Fe;0, + co = 3FeO 4- CO:. 


Carbonic anhydride always acts as an oxidizing agent towards iron ; 
at the temperature of 100°—400° this action is but feeble, and produces 
only small quantities of the sesquioxide, magnetic oxide, and protoxide of 
iron, neither of which is accompanied by a deposit of carbon. If in the 
experiments which yield carbon the temperature is raised to redness, 
the depositing immediately stops, and if there is protoxide of iron present 
it is again burnt. 

Looking to the theory of the blast-furnace, it is remarkable that 
carbon should be deposited in the upper part of the furnace, and by 
its intimate mixture with the protoxide of iron should facilitate the 
reduction of the ore. The presence of iron in the deposited carbon 
makes the supposition possible, that natural graphite containing iron 
may have originated in a similar manner. 


A. P. 


Preparation and Purification of Carbon Bisulphide. By Tu. S1pot.* 


Tue author has observed that in the manufacture of carbon bisulphide 
the yield depends mainly upon the temperature employed. His experi- 
ments consisted in passing a known weight (40 grams) of sulphur, in 
the form of vapour, over 10 grams of charcoal contained in a porcelain 
tube heated to various temperatures, The numbers given below repre- 
sent the mean results of three experiments at each of the temperatures 
mentioned. 


1. At a dull-red heat, 5 grams of carbon gave 17 grams of carbon bisul- 


phide. 
2. 4, red heat 6:3 - mn 29 e m 
3. 4, bright-red ,, 7°5 . ™ 19 * - 


These numbers show clearly that, in order to obtain the maximum 
yield, a red heat should be employed, but that it should by no meang 
* J. Pharm. [4], xiii, 239—242. 
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be exceeded. In practice the variations in the yield of carbon bisul- 
phide are attributed to loss, to imperfections in apparatus, and chiefly 
to temperature, which is always considered to be too low. The above 
result, which it may be useful to manufacturers to know, is due to the 
fact already pointed out by Berthelot, that carbon bisulphide undergoes 
.decomposition the more completely the higher the temperature to which 
4 is exposed. It behaves in presence of charcoal exactly like the 
carbon oxide in Deville’s dissociation experiments, undergoing simple ° 
decomposition, and the liberated carbon being deposited upon the 
heated charcoal. The author has made a series of comparative experi- 
ments at different temperatures, the results of which show that decom- 
position takes place to some extent even at a dull red heat, but that it 
goes on much more rapidly at higher temperatures; 150 c.c. of carbon 
bisulphide were completely decomposed by passing six times over 10 
grams of charcoal heated to bright redness in a porcelain tube. 

To purify carbon bisulphide, the author first distils, and then agitates 
it with mercury, till it ceases to blacken the brilliant surface of the 
metal. This latter operation is performed as follows :—500 grams of 
the bisulphide, and about the same weight of mercury, are introduced 
into a bottle of 500 c.c. capacity, which is then agitated for some time. 
The sulphide formed is readily removed by filtration, and the mercury 
separated by means of afunnel. The two liquids are then returned to 
the bottle, and the agitation is renewed, until the bright surface of the 
mercury is no longer tarnished. Carbon bisulphide thus purified is 
completely free from the fetid smell which it generally possesses, and 
has a pure ethereal odour. It is not affected by contact with mercury 


for any length of time. 
J. R. 


On the Solubility of Carbon Bisulphide in Alcohol. By C. Tucuscumipt 
and O. FoLtuentivs.* 


Ir is not correct, as generally stated, that carbon bisulphide mixes in 
all proportions with common strong spirit, which indeed takes up the 
less of it the more water it contains. It is only with absolute alcohol 
that carbon bisulphide is miscible in all proportions. These facts 
afford a means for testing the strength of alcohol, as the point of satu- 
ration can be very exactly determined, one drop of bisulphide in excess 
producing a strong milky turbidity. The only precaution to be attended 
to is to work at a temperature above 15°, because below that point the 
solubility decreases rapidly with the temperature, whilst above it the 
solubility remains nearly constant. Thus, when a saturated solution 


* Deut. Chem. Ges. Ber. iv, 583—585. 
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is cooled down from + 15° to — 12°, about one-half of the bisulphide 
separates out; at — 10° one-third, and at + 10° about one-fifth. 

The following results were obtained, 10 cub. cent. of alcohol were 
used in each experiment, the temperature being 17° :— 


Percentage of Alcohol by weight. 
98:5 9815 96°95 93°54 91°37 8412 70:02 4840 47:90 
. Cub. cent. of CS, dissolved, 
: 18:20 13:20 10°00 700 500 300 200 02 0 


By inserting these values in a system of co-ordinates, a curve having 
the following formula is obtained :— 


aes, 
y=il(s— 
‘ a a+b 
(s — yb) + J/(s + yb)? + 4yec 
2y 
when a = 1:065, b = 0°58, and c = 0°592. 


o= 


On calculating from these equations, y, or the quantity of bisulphide in 
| cbe. dissolved in 10 cbe. of alcohol of « per cent. by weight, the numbers 

found agree almost exactly with those found by experiment. On the 
other hand we can easily calculate z, when we know how much bisul- 
phide dissolves in 10 cbe. of the alcohol to be tested. Alcohol which 
mixes in all proportions with bisulphide may be considered as anhy- 
drous. 


C. S. 


On Hydrated Calcium Carbonate. By C. RAMMELSBERG.* 


Smatt crystals attached to conferve from a pond were found to be the 
hydrate with 5 mol. of water, which Pelouze had obtained from a solu- 
tion of lime in sugar, and which Salm-Horstmar afterwards observed 
in a water-pipe. This compound is distinguished by losing its water 
above 15° even when immersed in water. 


C. 8S. 


Note on Potassic Iodochromate. By P. Guyor.t 
WuEeEn potassic chromate is treated with colourless hydriodic acid, a 
salt is obtained which on analysis gives the formula CrO, { - It is 


therefore potassic iodochromate. It is a garnet-red crystalline salt; if 


* Deut. Chem. Ges. Ber., iv, 469. t Compt. rend., lxxiii, 46—47. 
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it contains an excess of iodine it may have a brown tint, but on 
exposure to the air it gradually assumes its normal colour. 

It is decomposed in the presence of water into hydriodic acid and 
potassic dichromate. When heated it gives off iodine copiously, on 
boiling it with hydriodic acid more iodine is given off, potassic iodide 
and chromium sesqui-iodide remaining behind. E. T. C. 


On some Substances Crystallised from Microcosmic Salt and from Boraa. 
By A. Knop.* 


Tis paper, which is a continuation of a former one on titanic acid,t 
contains the author’s investigations of the compounds of tin and zirco- 
nium obtained by Wunder tf by crystallisation from the above-mentioned 
fluxes, and also those of niobium. The flux was removed from the crys- 
tals formed in microcosmic salt after two hours’ fusion at a white heat, 
by means of dilute hydrochloric or sulphuric acid, and, after washing 
away the amorphous portion, the crystals of different sizes were sepa- 
rated from one another by mechanical means, the larger being used for 
optical examination and for the determination of their crystalline form, 
the smaller for the specific gravity and for analysis. The crystals in 
almost every case consisted of right-angled parallelopipeds which dis- 
tinctly affected polarised light. All those from fused borax were oxides, 
and were recognised partly by the identity of their forms with those of 
the natural oxides or by their pleomorphism, and partly by direct 
analysis and by a determination of their specific gravities. Since the 
very uniform temperature of the Perrot furnace was unfavourable to 
the production of currents in the flux when borax was employed, it was 
found that much better crystals could be obtained in a platinum cru- 
cible heated by a blowpipe flame. A high temperature was maintained 
in the first instance until the flux had become saturated with the sub- 
stance under examination, and then by directing the flame so as to heat 
one side of the crucible more than the other, currents were set up in 
the fused mass which favoured the deposition of well-formed crystals. 
These were afterwards separated in a manner similar to that employed 
in the case of microcosmic salt. In order to watch the progress of the 
crystallisation, a platinum wire bent into a ring at one end was occa- 
sionally dipped into the fused mass, and the thin film of borax formed 
on withdrawing it examined as a microscopic object. 


# Ann. Ch. Pharm., clix, 36--58. 
¢ Ann. Ch. Pharm., clvii, 363, and this volume, p. 200. 


t Journ. f. prak. Chem. [2], ii, 206. 
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I. CRYSTALLISATIONS FROM Microcosmic SAtr. 


a. Phosphostannic Acid.—When a large excess of stannic acid was 
added to the fused microcosmic salt, pyramidal forms were obtained 
which had a striking resemblance to those of anatase. A microgonio- 
metric measurement gave 136° 36’ as the basal angle of the quadratic 
pyramid. The crystals were very large compared with the parallelo- 
pipedal form of phosphostannic acid, and measured ;45 mm. along 
the principal axis, whilst the ordinary forms were only z}; mm. The 
pyramids were translucent and rough, and had a specific gravity of 
3°98 and 3°87, whilst the cubic forms were transparent and smooth 
and had a specific gravity of 3°61, tinstone having a specific gravity of 
6:0 to 71. The crystals were analysed by fusing them with sodium 
carbonate and sulphur, thus separating the tin as sulphide, which was 
afterwards weighed as stannic acid, the phosphoric acid being deter- 
mined in the sodic flux in the usual way. As the analyses varied con- 
siderably amongst themselves, and moreover, the sum of the per- 
centages of the phosphoric acid and of the stannic acid was in some 
instances considerably in defect of 100, especially in the case of pyra- 
midal crystals, the author was inclined to suspect the presence of soda, 
which he ultimately succeeded in detecting and estimating. As the 
amounts of soda, phosphoric acid, and stannic acid present bore no 
relation to one another, showing that it was not a homogeneous chemical 
compound, the crystals were fused at a high temperature with glacial 
phosphoric acid, and, after the careful removal of the flux, again sub- 
mitted to analysis. The compound crystallising in the pyramidal form 
was then found to have the composition 2SnQ2,P.0;, and was therefore 
bibasic phosphostannic acid, and the cubic SnO;,P,0; monobasic phos- 
phostannic acid. An analysis of another preparation crystallising in 
the cubic form indicated an approach to the composition 3Sn0,,P,0s. 
From these results the author infers that mixtures of mono-, bi-, and 
tri-basic phosphostannic acid are formed, varying according to the 
relative proportions of the materials originally employed. 

b. Phosphozirconic Acid.—The zirconic acid employed in these experi- 
ments was prepared by Wohler’s method* from zircons obtained near 
Asheville, North Carolina. The finely pulverised mineral was fused with 
potassium carbonate, and the product, after being exhausted with 
water, was treated with an excess of hydrochloric acid and evaporated 
to dryness. Water then dissolved but a portion of the substance, the 
residue becoming soluble only after having been treated with sulphuric 
acid. This behaviour of the zircons renders it probable that what is 
known as zirconia consists of two different substances. Svanbergt 


* Prakto. Uebungen in. d. chem. Anal. Gottingen, 1853, 108. 
t+ Berzelius Jahresb., xxv (1846), 149. 
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named the element contained in the soluble chloride, norium, and 
described the differences which he observed between its reactions and 
those of zirconium, which were confirmed by Sjégren.* Berzelius, and 
subsequently Hermann,t on the contrary, denied the existence of 
norium. The author, after referring to the jargonium of Sorby and 
Church,t which was subsequently investigated by Forbes,§ states that 
he could not observe any absorption-spectrum in the zircons employed 
by him corresponding to that assigned to jargonium, and the chemical 
reactions of the soluble chloride agreed rather with those ascribed to 
norium by Svanberg than to those of jargonium. Without expressing 
a decided opinion as to whether the substances are different or not, in 
order to avoid periphrasis, he calls the precipitate formed by the addition 
of ammonia to a solution of the soluble chloride noria, and that obtained 
from the insoluble portion zirconia. When these earths were separately 
fused with microcosmic salt in the way previously described, a white 
crystalline powder was obtained, consisting in each case of microscopic 
right-angled parallelopipeds. The crystals were colourless, smooth, 
and transparent, and acted much more feebly on polarised light than 
the titanic and stannic compounds. The specific gravity of the zirconic 
compound was 3°12, that of the noric compound 3:14. The analysis 
of these crystals showed that, like the stannic compounds, they con- 
tained soda, which was removed by fusion with glacial phosphoric 
acid. The formula of the noric compound was then found to approxi- 
mate very nearly to NrO,.P.0;. 

c. Phosphoniobic Acid.—Niobic acid dissolves in the phosphatic flux 
in large quantity, but as the author did not succeed in obtaining any- 
thing but amorphous products on treating the flux with dilute acid, 
he concluded that phosphoniobic acid is uncrystallisable. 


II. CRYSTALLISATIONS FROM Borax. 


a. Stannic Acid.—The properties of this oxide, when crystallised 
from borax, have been so accurately described by Wunder (loc. cit.), 
that the author has scarcely anything to add, although he has observed 
that with a mixture of microcosmic salt and borax in which there is 
an excess of the phosphate, a compound (2Sn0;.P.0;) crystallises out 
in the pyramidal form; that the addition of a large excess of borax to 
the flux causes the withdrawal of one-half of the stannic acid, forming 
the cubic compound SnO,,P,0;, and a still greater excess of borax 
decomposes this, the acid crystallising out in the rutile form. 

b. Zirconia and Noria.—On account of the great similarity of the 
crystalline forms of the phosphoric acid compounds, there was no 


* Pogg. Ann., iii. 1853, 465. t+ J. pr. Chem., xxxi, 75. 
t Chem. News, 1869, 121 and 205. § Chem. News, 1869, 277. 
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chance of distinguishing zirconia and noria by a morphological exami- 
nation of these compounds, but as, on the contrary, the oxides have 
considerable variety of form, the author hoped to be able by this means 
to find points of distinction between these earths. As the addition of 
borax to the stannic phosphate, when fused with a mixture of borax 
and microcosmic salt, decomposed it with formation of crystallised 
stannic oxide, it was to be hoped that the corresponding zirconium and 
norium compounds would be similarly acted upon. On making com- 
parative experiments, it was found that the zirconia phosphate was 
unchanged, whilst the noria compound had undergone partial decom- 
position, a few large, irregularly formed plates being mingled with the 
original cubic crystals. These plates were aggregated into regular 
hexagonal star forms, which rivalled in beauty those of snow crystals. 
This result did not invite further investigation, and the author does 
not believe that the difference in behaviour between the zirconia and 
noria necessarily indicates a specific difference between them. The 
oxides, however, were obtained in a crystalline state from melted 
borax. 

a. LZirconic Acid.—After the fusion with borax and treatment with 
dilute acid, a crystalline residue was left, in which moderately large, 
well formed, transparent crystals, having numerous faces, were 
observed. At the first glance they gave the impression of the rhom- 
bic combination of heavy spar. A vertical prism, a pinacoid parallel 
to the principal axis, and two domes could be distinctly recognised, 
and the goniometric measurements made showed it to be the same 
rhombic combination as that which is peculiar to brookite. For this 
a (principal axis) : 6: ¢c = 1:162: 1: 1:1883. The angle of the brachy- 


dome in the principal axis: P «© : Poo was 81° 26’; of the macrodome 
Po: Po 91°18’. The zirconic acid crystals may be represented by 


the combination ©P0.0P.P0.Po. The largest crystal was 13 mm. 
in length, and 4; mm. in breadth, and the specific gravity, 5°42. 
Sjérgren gives 5°5 for zirconia ; Nordenskidld, 5°742. 

8. Noria.—The crystals prepared for microscopic examination were 
evidently different from those of zirconia, being much smaller, namely, 
about j,th the size. Those obtained in the blowpipe flame by the 
method already described were thick quadratic prisms, with pyramidal 
summits, similar to the crystals of zircon, but in some individuals 
indications of other faces could be observed. From measurements 
taken, the principal axis was reckoned at 1:19 or 1:2, whilst for zircon 
and rutile it is only 0°64, or about one-half. Nordenskidld* measured 
crystals of zirconia obtained from katapleiite which were similar in 
habitus to noria crystals, a being = 1:0061. The specific gravity of 


* Pogg. Ann., xxiv, 625. 
31 
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the noria crystals was found to be 5°52. A microscopic examination 
of preparations of the crystals of zirconia and noria obtained by 
dipping a ring of platinum wire into the boracic flux showed that the 
crystallisation of the two substances was identical, consisting appa- 
rently of a combination of four-sided rectangular prisms, interspersed, 
however, with isolated, short, thick prisms, with pyramidal summits. 
On dissolving out the flux, however, and observing the crystalline 
residue, the network had broken up into the rhombic crystals before- 
mentioned as resembling brookite. All the forms being observed, both 
in zirconia and noria, it was evident that they could not be distinguished 
by their crystalline form. Considering this, and the comparative 
inaccuracy of the microgoniometric measurements of such small crystals, 
the author is of opinion that microscopic observations of the isomor- 
phism or pleomorphism of crystals do not authorise us in pronouncing 
two substances to be identical or different. Not only do the above 
described observations render it more probable that zirconium and 
norium are identical, but the properties of their double salts tend to 
the same conclusion. It is true, as Svanberg has observed, that the 
zircon earth yields two double salts with potassium sulphate, one of 
which is soluble, and the other insoluble, but by evaporating the solu- 
tion of the former to dryness, and fusing the residue with acid potassium 
sulphate, it again separates on being treated with water into a soluble 
and an insoluble portion. In order definitely to ascertain the identity 
or non-identity of the two substances under consideration, it would be 
necessary to institute an extensive comparative examination of the 
crystalline forms of their compounds. 

y. Niobie Acid.—Nordenskidld* obtained crystals of niobic acid 
from fused borax, which had a specific gravity of 5:20 and 5°48, 
affected polarised light, and were considered by him to belong to the 
rhombic system. The author obtained distinct crystallisations in the 
blowpipe flame, which agreed with the trigonal growths of potassium 
chloride from its aqueous solutions. By continuing the heat these 
became aggregated into regular, well formed cubes, the largest 
measuring about $+ mm. on the side. They were transparent and 
glistening, and under the microscope appeared of a pale violet colour. 
Their specific gravity was 4°31; Marignac found for niobic acid 4°37 to 
4°53. As the crystals affect polarised light, the author does not believe 
that they belong to the monometric system, although it is possible, as 
in the case of potassium chloride, that the trigonal growths of cubes 
form a lamellar system, and thus cause a lamellar polarization of light, 


in which the molecular constitution of the suostance takes no part. 
C. BE. G. 
* Pogg. Ann., xxiv, 626. 
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Further Researches on the Oompownds of Ilmenium and Niobium, and 
on the Constitution of Niobium Compounds. By R. HERMANN (J. pr. 
Chem. [2] iii, 373—427). 


Mineralogical Chemistry. 


The Granulytes of Saxony. By A. STELZNER.* 


Tue author gives the results of the analysis of specimens of rocks 
obtained from the following localities:—I. Normal granulyte from 
Neudorfchen, near Mittweida. II. The same from the Klaumiible at 
Limbach. III. The same from Rohrsdorf. IV. Gneissoid granulyte 
from Steina, near Hartha. V. The same from Harmannsdorf, near 
Burgstidt. VI. Normal granulyte from Penig. VII. Trap-granulyte 
from Ringethal, near Mittweida. VIII. The same from the Klau- 
mihle at Limbach, interstratified in sharply-defined layers with II. 
IX. The same from Harmannsdorf, near Burgstiidt. X. Compact 
gabbro, from Béhringen. XI. Medium-granular gabbro, from Mah- 
litzsch, near Rosswein. XII. Hypersthenite from the Hollenmiilhle, 
near Penig. 


* 4 4 
a © ro} (o) os) ro) 2. ro) oO a 
° by ~~ oo ta = 7a 
z/a/el/als|/é |#lal/ag/f/s 
I.....|75°80/12°09] 2°18} .. |0°38) 1°45 /4°27/2-72/0-63 99 *52 
II. ..|75°46/12°09! 3°38} .. (0°66) 1°22/|3°96)2°46/0 63 99 *86 
III. ..| 75°46)138°45| 2°22) .. |0°42) 0°73)8 65/2 °48)1 -11 99°51 
IV. ..|74°60112°84| 2°39] .. (0°23) 0°73 5 °82)2°39)1 -02) .. 100 *02 
V. «.|78°47,11°07| 5°38] .. |0°73) 1°81'3 °76|2 “89/0 °77 99°83 
VI. ..|72°97'12°69} 4°10] .. |0°63) 2°33 |3°46:3-16/0 58 99 92 
VII... | 56°92 14°63]}12°14| .. |6°10) 8°56]... - 11°46 99 *81 
VIII .| 49°95 | 18°95)15°97| .. |7°91/10°37) .. | .. {1°67 99 *82 
IX. ..}49°783|12°81/16°75| .. |7°41)11°18] .. | .. 31°94 99°79 
X. ..|50°54 12-90/13°01| 2°28 |6°85] 10°95 |0 °82/2 -03/1-08) .. | .. | 100°46 
XI. ..|49°45 | 19°28} 11°93) trace 4°18] 9°86] .. |2°59/2°35/0-22) .. 99 ‘86 
XII... | 48°85 | 19°45} 8°15] trace |3 85) 17°51) . -. [1°03] .. |0°82) 99°66 
| 


The normal, schistose, or granular granulytes, the weisstein enclosing 
garnet or cyanite, with which are also included those varieties having 
gneiss-like characters through the mica they contain, and the finely- 
granular greenish-black trap-granulytes, are readily distingnished. 
The first kind are rich in silica and alkalies, but deficient in iron pro- 
toxide, the trap-granulytes being more basic, containing considerable 


* Jahrbuch fiir Mineralogie, 1871, 244. 
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amounts of lime and magnesia in place of alkalies, and an abundance 
of magnetite. It was found, on examining sections under the micro- 
scope, that the normal weissteins are almost always composed of 
quartz and orthoclase, the trap-granulytes of quartz, triclinic felspar, 
magnetite, and a green micaceous mineral. In the trap-granulytes 
enclosing garnet, peculiar grouping of the constituent minerals was 
remarked. The granules of garnet are embedded in a zone of felspar, 
and in some varieties the mica and magnetite lying in the immediate 
neighbourhood of the garnet, have a quite peculiar radial arrangement. 
The author holds that the various granulytes, though exhibiting 
chemical and mineralogical differences, are members of one and the 
same rock-formation, and that granulyte is a metamorphic, and not an 


eruptive rock. 
W. F. 


The Geology of Meteorites. By S. Meunier (Moniteur Scientifique, 
xiii, 97—119). 


Organic Chemistry. 


On Propylene Compounds. By L. Henry.* 


By slowly adding propylene oxide to well-cooled fuming nitric acid, 
and pouring the solution in water, propylene dinitrin, C;H,(NOs)2, 
separates as an oily, colourless liquid. By using amylene oxide, the 
corresponding dinitrin was also obtained. These compounds will be 
fully described in a further communication. 

C. S$. 


Preparation and Properties of Propylic and Butylic Chlorides. By 
Is. Prerre and Ep. Pucnor.t 


Propylic chloride, CsH;Cl. Two methods of preparation were 
adopted. 

The first consisted in saturating propylic alcohol (which then con- 
tains in every 100 grm. 58 grm. of hydrochloric acid) with hydro- 
chloric acid, and distilling the acid mixture thus produced. In the 
second, which the authors prefer, perchloride of phosphorus was 
added slowly to propylic alcohol, keeping the temperature of the 
mixture as low as possible. In one operation 240 grams were taken to 


168 grams of the perchloride. 
* Deut. Chem. Ges. Ber. iv, 602 —604. t+ Compt. rend., lxxii, 832—838. 
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When all the perchloride had been added, the mixture was distilled. 
The portion collected below 75° was principally propylic chloride. It 
was freed from hydrochloric acid and propylic alcohol by washing with 
water, dried with chloride of calcium, and purified by rectification. 
The authors obtained 180 grams of nearly pure chloride from 480 grams 
of the alcohol. 

Perfectly pure propylic chloride is a limpid, colourless liquid, with 
a slightly alliaceous, though sweet odour. It boils at 465°. Its 
specific gravity is 0°9156 at 0°, 0°8918 at 19°75°, 0°8671 at 39°. 

If the distillation of the residue in the retort is continued after the 
propylic chloride has been driven over, the propylic alcohol which has 
not been acted on comes over first at about 90°. On raising the tem- 
perature further, a point is reached at which the residue begins to 
froth up, some inflammable gas being at the same time given off; if 
the lamp is withdrawn when this evolution of gas appears to cease, a 
vigorous reaction sets in with violent effervescence, and some quantity 
of a limpid ethereal liquid distils over spontaneously. Hydrated 
phosphoric acid and a light amber-coloured liquid remain behind in 
the retort. The above-mentioned gas combines in diffused daylight 
with chlorine, the combination being attended with evolution of heat 
and a rapid contraction of volume, whilst a liquid closely resembling 
Dutch liquid is formed. 

Butylic chloride, CsH,Cl. The methods of preparing this body, and 
the reactions observed during the process, are almost exactly similar 
to those described in the case of propylic chloride. The authors 
prepared altogether about 650 grams of butylic chloride. It is a very 
mobile, perfectly limpid liquid, with an ethereal odour, agreeable, though 
slightly alliaceous ; boils at 60° under the ordinary pressure. 

Its specific gravity is 0°8953 at 0°, 0°8651 at 27°8°, 0°8281 at 59°. 

The authors give the following table, showing the specific volumes 
of propylic and butylic chlorides at equal distances from their boiling 


points :— 
Specific volume. 


Distance in degrees c — \ 
centigrade from the Propylic Butylic 
boiling point. chloride. chloride. 
0 1:0000 1:0000 
10 0°9850 0°9848 
20 0°9708 0°9705 
30 0°9572 0°9570 
40 0:94.43 0°9443 
50 0°9322 0°9322 
60 0°9209 0°9208 
70 0°9103 0°9101 

EK. T. C. 
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Conversion of Succinic Acid into the Corresponding Diatomic Alcohol. 
By A. Sartzurr.* 

By the action of sodium amalgam on a mixture of succinyl chloride 

and acetic acid, the author has obtained a butylic glycol, which ap- 

pears to be the true homologue of ethylic glycol, viz. :— 


CH,OH—CH,—CH.—CH,0H. 


On the Artificial Production of Dulcite. By G. BoucHaRDAt.f 


THe relation existing between the hexatomic alcohol mannite and the 
saccharine bodies obtained by the action of dilute acids on cane-sugar, 
is well known; all these different substances, when oxidsed, yield sac- 
charic acid and otherwise identical products. Linnemann succeeded in 
definitely establishing their relation by directly converting inverted 
cane-sugar into mannite by hydrogenation : 


C.Hi2.0¢ + H,= CeHOs. 


Berthelot first pointed out that a similar relation probably exists 
between inverted sugar of milk, galactose, and the hexatomic alcohol 
dulcite, or an isomeride of dulcite, all of which yield mucic acid 
amongst their products of oxidation. The author has succeeded in 
proving this experimentally. An aqueous solution of galactose was 
acted upon by 2°5 per cent. sodium-amalgam, the liquid being neutra- 
lised by dilute sulphuric acid from time to time ; at the termination of 
the reaction, the liquid was exactly neutralised by acid, and the greater 
part of the sodium sulphate removed by crystallisation, the last por- 
tions by mixing the solution with twice its volume of strong alcohol. 
It was then filtered and concentrated to the consistence of a syrup. 
After some time, small crystalline warty groups separated out; these 
were removed and drained on filter-paper; a further quantity of 
crystals was deposited on allowing the liquid to stand. The substance 
thus obtained is readily purified by recrystallisation from water; on 
analysis it gave 39°3 and 39:1 per cent. of carbon, 7°85 and 7:9 
per cent. of hydrogen, the theoretical numbers for dulcite being 39°5 
per cent. carbon, and 7°7 per cent. hydrogen. The crystals are gritty 
between the teeth, but scarcely saccharine in taste; they are not fer- 
mentable in contact with beer-yeast; their melting point was found to 
be 187°, pure dulcite melting at 188°5°; they are very slightly soluble 
in strong alcohol; 100 parts of water at 21° dissolve 4°1 parts, pure 
dulcite dissolving to the extent of 3°6 to 3°7 parts, the difference being, 
no doubt, due to slight impurity. The substance in solution has no 


* J. p. pr. Chem. [2], ili, 427. t+ Compt. rend., lxxiii, 199. 
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appreciable action on a ray of polarised light. It is not browned by 
boiling with potash, nor does it reduce a cupro-potassic solution. On 
treating it with nitric acid diluted with four times its volume of water, 
crystals of mucic acid were obtained. There seems then to be little 
doubt but that the body obtained is identical with dulcite, first ex- 
tracted from the manna of Madagascar, and since found in Melampyrum 
nemorosunr. H. E. A. 


Dambonite. By P. Cuampion.* 


DaMBONITE in presence of a mixture of sulphuric and nitric acids, is 
transformed into a thick, translucent, gummy substance, which in 
water precipitates in the form of flakes. This precipitate carefully 
washed and dissolved in boiling alcohol deposits crystals of nitrated 
dambonite. This body is insoluble in water, and detonates when 


struck, 
J. B. 


Compounds of Hrythrite. By P. Cuampion.t 


Erythritic Dibromhydrin.—When erythrite is treated with a saturated 
solution of hydrobromic acid in a sealed tube at the temperature of 
110° for three hours, a brown liquid is obtained, which when evaporated 
in the water-bath and redissolved in boiling ether, deposits crystals of 
erythritic dibromhydrin. These crystals, after purification, have the 
composition 19°34 C., 3°39 H., 13°27 O., 64 Br., corresponding with the 
formula C,H,Br.02, or (C4H¢);,Br.(OH).. This body is insoluble in 
water, slightly volatile at 100°, melts at 130°, and forms a crystalline 
mass on cooling. In its composition and properties it resembles the 
erythritic dichlorhydrin prepared by De Luynes. 

Erythritic Dinitrodibromhydrin. When erythritic dibromhydrin in 
powder is introduced into a cold mixture of 1 part fuming nitric acid 
and 2 parts concentrated sulphuric acid, the temperature slowly rises, 
and if after a contact of some minutes the whole be poured into cold 
water, a white flaky precipitate is formed, which, after being washed 
and dissolved in boiling alcohol, deposits long white flexible needles, 
having the composition 13°71 C., 2°00 H., 28°00 O., 47:39 Br., 8:90 N., 
corresponding to the formula C,H;Br,0,(NO,).. This body is insoluble 
in water; melts at 75°; does not detonate when struck, like nitro- 
erythrite ; is decomposed by heat, producing yellow fumes. A boiling 
solution of potash changes it, the liquid becoming brown, and a nitrate 
being formed. 

Erythritic Dinitrodichlorhydrin. This body, like the preceding, is 
obtained by causing a mixture of nitric and sulphuric acids to react 

* Compt. rend., lxxiii, 114. ¥ Ibid. 
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upon erythritic dichlorhydrin. Its composition is 19°27 C., 2°41 H., 
38°56 O., 28°52 Cl. 11°24 N., corresponding to the formula C,H,Cl,0.2 
(NO,)2. It crystallises easily from alcohol, melts at 60°, and has the 


same properties as the preceding. 
J. B. 


Preparation of Trichloracetic Acid. By A. CLERMONT.* 


TRICHLORACETIC acid may easily be obtained pure and in large quantity 
by the following method :—Hydrate of chloral is put into a flask with 
three times its weight of fuming nitric acid, and the mixture is left to 
itself in the sun; a continuous disengagement of hyponitric acid 
ensues, which ceases at the end of three or four days. On distilling 
the mixture in a retort furnished with a thermometer, the temperature 
rises rapidly to 123°, at which point a mixture of nitric acid and water 
distils over; it then rises gradually to 195°, and the distillate consists 
of the last portion of the nitric acid, together with a small quantity of 
trichloracetic acid; the temperature then remains steady at 195°, and 
the distillation proceeds regularly so long as any acid remains in the 
‘retort; the product is a colourless, transparent liquid, which crystallises 
at 448°, In one operation, 300 grams of trichloracetic acid may be 


produced from 480 grams of hydrate of chloral. 
J. B. 


Ethyldiacetic Acid and some of its Derivatives. By A. GEUTHER.t 


In preparing the sodium salt of ethyldiacetic acid by the action of 
sodium on ethyl acetate, the author prefers to employ a large excess of 
the ether, so that all the sodium may dissolve without any great rise 
of temperature, which would cause the formation of resinous products, 
dehydracetic acid, &c.t 

By employing 4 pounds of ethyl acetate to 60 grms. of sodium, the 
author obtained 165 grms. of the acid, corresponding very nearly with 
the theoretical amount.§ 

Action of Phosphorus Pentachloride on Ethyldiacetic Acid.—When the 
pentachloride (33 parts) is gradually added to ethyldiacetic acid (10 
parts), it dissolves without any great evolution of heat, forming a 
reddish-brown liquid ; at the same time large quantities of hydrochloric 
acid and ethyl chloride are evolved, but no acetyl chloride is formed. 
The product, which consists of phosphorus oxychloride and the chlorides 
of several acids, cannot be successfully separated by fractional distil- 
lation, and is therefore added gradually to water maintained at a low 

* Compt. rend., lxxiii, 112. 
t J. pr. Chem. [2], iii, 481—454 ; and Jenaische Zeitschrift, vi, part 4. 
t Jonaische Zeitschrift, ii, 397. § Zeitschr. f. Chem., iv, 60. 
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temperature, when it readily dissolves. On distilling the aqueous 
solution an oil first passes over with the vapour of water, which does 
not solidify ; this is succeeded by a milky liquid which deposits crystals 
on cooling, and ultimately the distillate comes over clear. The first 
portion of the distillate contains a readily volatile oil, which does not 
solidify ; the milky intermediate portion a volatile acid, which solidifies 
on cooling, and the residue in the retort a very difficultly volatile acid. 
These three may be more completely separated from one another by 
repeated fractional distillation with water. The small portion of the 
volatile acid which accompanies the neutral oil may be removed by 
agitating it with an excess of a solution of sodium carbonate, and dis- 
tilling, the crystalline volatile acid being recovered from the sodium 
salt by distillation with dilute sulphuric acid. In order to obtain the 
slightly volatile acid from the residue in the retort in the first distilla- 
tion, it is neutralised with sodium carbonate, and, after separation of the 
resinous impurities, concentrated by evaporation. Much of the sodium 
phosphate may thus be separated by crystallisation ; and on evaporating 
the mother-liquors to dryness, and extracting with alcohol, the sodium 
salt of the new acid is dissolved, leaving the sodium phosphate and 
sodium chloride. After the alcohol has been removed by distillation, 
excess of sulphuric acid is added to the solution, and the whole boiled 
for some time to remove the last traces of the more volatile acid. On 
agitating with ether, drying the ethereal solution of the acid with calcium 
chloride, and evaporating, an oil is left behind, which solidifies over 
concentrated sulphuric acid to a crystalline mass. To purify this acid 
it is dissolved in water, decolorized by animal charcoal, and recrystal- 
lised. 

The more volatile acid, which is identical with the monocblorocrotonic 
acid of Frélich,* the author calls monochloroquartenylic acid, from 
Hofmann’s proposed nomenclature for the hydrocarbons ;+ quartenylic 
acid (C,H,O,) standing in the same relation to quartenyl (C,H;) that 
acetic acid does to ethyl. The chlorinated acid can be boiled with 
excess of potassium hydrate without undergoing decomposition. 

Monochlorotetracrylic acid, CgH;ClO,. The difficultly volatile acid 
from the residue in the retort forms long colourless needles or prismatic 
monoclinic crystals of high refractive power, melting at 94°, and dis- 
tilling with partial decomposition between 206° and 211°. The some- 
what greasy distillate melts at 89°. The acid is more easily soluble in 
water than the metameric monochloroquartenylic acid, one part of the 
acid dissolving in 35:2 of water at 19°, and it is moreover but slightly 
volatile in the vapour of water. It is a tolerably strong acid, displacing 
carbonic acid from the carbonates, but is decomposed when boiled with 
solutions of the caustic alkalis. Sodiwm salt, 2(CsH,NaClO,) + H,0O. 


* Jona. Zeits., v, 82. t+ Proc. Roy. Soc. xv, 55. 
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Thin glistening plates, which are very soluble in water and in alcohol. 
Barium salt, (CyH;C10,)2Ba. Thick, colourless, rhombic octahedrons, 
soluble in 2°2 parts of water at 18°. Copper salt, (CsH,ClO2),Cu + 
H,0. Small blue crystals, obtained by the spontaneous evaporation 
of a solution of cupric carbonate in the acid. The silver salt is a 
crystalline precipitate, obtained by adding silver nitrate to a solu- 
tion of the barium salt. Lthyl monochlorotetracrylate, CsHyClO2,C.Hs, 
is a colourless, highly refractive liquid, of a pleasant aromatic odour, 
boiling at 184° (corr.), and having a specific gravity of 1:111 at 
165°. It is prepared by digesting the acid with a saturated alcoholic 
solution uf hydrochloric acid, adding water to separate the ether, and 
rectifying. 

The neutral oil. ‘This is a colourless liquid, heavier than water, 
which, after being dried by calcium chloride, distilled between 155° 
and 200° with partial decomposition. The analyses made by the 
‘author of the various fractions indicated that it was a mixture of the 
ethers of monochloroquartenylic acid and monochlorotetracrylic acid. 
In order to confirm this result, the mixed ethers were decomposed by 
. heating them to 125° for several days in sealed tubes with three times 
their volume of concentrated hydrochloric acid, opening the tubes at 
intervals to permit the escape of the ethyl chloride formed. On dis- 
tilling the product with water, monochloroquartenylic acid came over 
with the vapour of water, accompanied by a small quantity of an oil 
boiling between 165° and 195°, which was not further examined. The 
residue in the retort contained monochlorotetracrylic acid, which was 
extracted by agitating the solution with ether. 

From these results it is apparent that the action of phosphorus 
pentachloride on ethyldiacetic acid gives rise to the chlorides of mono- 
chloroquartenylic acid and monochlorotetracrylic acid, the ethers of 
these acids, ethyl chloride, hydrochloric acid, phosphorus oxychloride, 
and a brown resin, probably a secondary product. 


C,;H,,0; +- 2PCl; = C,H,C10.Cl + C.H;Cl + HCl + 2PO0Cl,, 
CsHy,03 + PCI; = C,H,C10,.C.H; -}- HCl + POC). 


Quartenylic acid, CsH,O.. This acid is obtained by treating a satu- 
rated solution of sodium monochloroquartenylate with sodium amalgam 
at the ordinary temperature, adding excess of sulphuric acid, and 
agitating with ether. After drying the ethereal solution with calcium 
chloride, and removing the solvent by distillation, the quartenylic acid 
remains behind as an oil, which may be purified by rectification, 7°5 
grms. being obtained from 12 of the chlorinated acid. It is a colour- 
less, oily liquid, having an odour recalling that of butyric acid, and is 
miscible with water in all proportions. It boils at 171°9° (corr.), does 
not solidify at —15°, and has a specific gravity of 1:018 at 25°. Tis 
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sodium salt crystallises in deliquescent, very soluble needles; the 
barium salt, (CsH;0.).Ba + 2H,0, forms small, permanent, but very 
soluble crystals; the calciwm salt, (CsH;02)2Ca + 2H,0, very soluble 
needles or plates. The lead salt, (CsH;0.).Pb + H,0 consists of 
colourless interlaced needles, which become opaque when dry, and 
melt to a semi-transparent mass at 68°. The silver salt, Ch{H;0,Ag, 
is a white caseous precipitate, almost insoluble in water, formed by 
adding silver nitrate to a solution of the sodium salt. Ferric chloride 
forms in solutions of the quartenylates, a brownish-yellow, flocculent 
precipitate ; cupric acetate a bright blue precipitate. 

Ethyl quartenylate, CsH;02.C,H;, is a colourless liquid, of specific 
gravity 0°927 at 19°, boiling at 136° cor. It has a peculiar, but not 
unpleasant odour. 

The action of fused potash on quartenylic acid was studied by 
neutralising the acid, evaporating to dryness, and fusing the residue 
with three times its weight of potassium hydrate until hydrogen 
ceased to be evolved. When cold, the fused mass was dissolved, 
acidulated strongly with sulphuric acid, and distilled. The distillate 
was found to contain only acetic acid and a little unaltered quartenylic 
acid, so that the reaction may be thus represented: C,H;0..K + 
KHO + H,O = 2(C.H;0,.K) + 2H. This decomposition is analogous 
to that which the metameric tetracrylic acid (solid crotonic acid) 
undergoes, but differs from that of methacrylic acid, the latter yielding 
formic acid and propionic acid when fused with potassium hydrate. 

Tetracrylic acid, CsH,O, (solid crotonic acid). This acid is obtained 
from monochlorotetracrylic acid by treating it with sodium amal- 
gam in a manner precisely similar to that previously described for 
quartenylic acid. The residue left on distilling off the ether solidifies 
on cooling to a mass of colourless needles which melt at 79°5°. On 
being purified, however, by crystallisation from water, it resembles the 
crotonic acid obtained from allyl cyanide, melting at 71°5°, boiling at 
187-4° (corr.), and forming thick colourless tables belonging to the 
monoclinic system. The mother-liquors yield crystals having a some- 
what higher melting point, 81° to 81°5°, and containing rather more 
carbon and less hydrogen than tetracrylic acid. This the author 
considers to be due to the presence of a small quantity of another acid 
of higher melting point. 

Tetrolic acid, C,H,O2, is formed when ethyl monochlorotetracrylate 
is submitted to the action of potassium hydrate, and may be advanta- 
geously prepared from the neutral oily mixture of ethyl monochloro- 
tetracrylate and ethyl monochloroquartenylate by digesting it with a 
slight excess of potash-solution and a small quantity of alcohol, until 
the oil entirely disappears. The solution is now boiled to expel the 
alcohol, supersaturated with sulphuric acid, and distilled as long as 
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any of the unaltered monochloroquartenylic acid passes over with the 
water. The acid residue in the retort is then extracted with ether, and 
dried by calcium chloride, and the solvent is removed by distillation. 
The brown crystalline residue may be purified by repeated crystallisa- 
tion from water, when it forms deliquescent, colourless, transparent, 
rhombic tables, which are readily soluble in water, alcohol, and ether. 
The dry acid melts at 76°5°, and boils at 203° cor. Tetrolic acid can 
also be obtained directly from monochlorotetracrylic acid by digesting 
it with a solution of potash: C,H;ClO, = C,H,O, + HCl. 

Diethyldiacetamide and the Action of Ammonia on Ethylic Ethyldiace- 
tate at a high temperature.—The action of concentrated ammonia on 
the ether of ethyldiacetic acid at the ordinary temperature, gives rise 
to two compounds, a soluble amide, C;H,,NO2, the amide of ethyldi- 
acetic acid, and an insoluble amide, CsH;;NO., which may be regarded 
either as the amide of diethyldiacetic acid, or as the ethylamide of ethyl- 
diacetic acid. 1. It was observed that the insoluble amide decom- 
posed in presence of moisture, ammonia being liberated and the 
crystals becoming fluid. ‘The author thought it probable that this 
decomposition would be more quickly effected by the action of acids. 
Two grams of the amide were, therefore, agitated with dilute hydro- 
chloric acid, when the crystals rapidly liquefied, and, at the end ofa 
day, the odour of the amide had completely disappeared. On examina- 
tion, the oily liquid was found to be almost pure ethylic ethyldiacetate, 
the decomposition taking place in the following manner :— 


C,H,;NO, + H.O + HCl = C,H,,0; + NH,Cl. 


This equation requires ‘7 grm. of ammonium chloride for 2 grms. of 
amide: found ‘75 grm. From this reaction, it would appear that the 
insoluble amide is not the ethylamide of ethyldiacetic acid, but the 
amide of diethyldiacetic acid. 

2. Six grams of the insoluble amide were heated to 100° with 27 
grams of water in a sealed tube for several days, and afterwards for 
some time to 130°. The contents of the tube, which had a strong 
ammoniacal odour, and contained ammonium carbonate, were distilled, 
and the distillate, after being slightly acidified with sulphuric acid, was 
re-distilled. The oil (3 grams) came.over between 78° and 208°, and 
consisted chiefly of ethylacetone, together with a little alcohol and some 
high boiling-point substance. On evaporating the residue in the retort 
from the first distillation, one gram of the soluble amide of ethyldi- 
acetic acid was obtained. The insoluble amide, therefore, undergoes 


the decomposition— 
C.,H,;NO, + H,0 = C,HyNO, + C.H,O, 


* Jena. Zeitsch., ii, 404. 
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giving alcohol and the soluble amide, and the latter then further de- 
composes into ethylacetone, carbonic acid, and ammonia, thus— 


C,HiNO, + H,O = C;H,O + CO, + NH. 


The accuracy of the latter equation was proved by heating some of the 
soluble amide with water to 135°, when it was found to be partially 
decomposed into ethylacetone and ammonium carbonate. 

In order to ascertain the nature of the liquid of high boiling-point, 
mentioned above, the author heated ethylic ethyldiacetate with four or 
five times its volume of concentrated ammonia for several days to 100° 
to 120°. The resulting oil, after being carefully dried, was sub- 
mitted to fractional distillation, when the first portion, boiling at about 
100°, was found to be ethylacetone; that between 190° and 200° un- 
altered ethylic ethyldiacetate ; and the highest fraction, 200° to 215°, 
gave by analysis, results corresponding with the formula C,).H;.0s, that 
of the ethylic diethyldiacetate of Frankland and Duppa*. 

From these results it would appear that in the decomposition of 
ethylic ethyldiacetate by ammonia at a high temperature, and also that 
of the insoluble amide of diethyldiacetic acid by water, the soluble 
amide of ethyldiacetic acid is formed, and also a small quantity of 
ethylic diethyldiacetate, as represented by the following equations :— 


2C,.H.03 + NH; = CHO + C,H NO, + H,0, 


2C,H,,NO, + H,0 = CioHisO3 + C,Hi,NO, + NH. 
C. E. G. 


On Canphoric Acid. By F. Wrepen.t 


Tuts acid is best prepared by dissolving 150 grams of camphor in 
2 litres of nitric acid (sp. gr. 1:27), and heating the solution in a 
water-bath, till the gases which escape are only slightly coloured. 
From 1°5 kilograms of camphor 725 to 805 grms. of pure acid were 
obtained. 


C. 8. 


The Ethers of Arsenic and Arsenious Acids. By J. M. Crarrs.t 


Up to the present time the ethers of arsenic and arsenious acids have 
not been prepared, whereas the combinations of arsenic with alcohol- 
radicals have long been known. Jt might seem, therefore, that these 
ethers are very difficult to prepare. Such, however, is not the case; 
they are easily obtained by a number of reactions. 

Hihyl Arsenate.—This substance is prepared by the action of ethyl 


* Ann. Chem. Pharm., exxxviii, 208. + Deut. Chem. Ges. Ber., iv, 570-571. 
t J. Pharm. [4], xiii, 242—250. 
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iodide on thoroughly dried silver arsenate, the two bodies being heated 
to 100° with ether in a sealed tube. The temperature should not much 
exceed 100°, and the iodide must not be in excess: otherwise double 
decompositions takes place between the ethyl arsenate formed and the 
excess of iodide. 

The ethyl arsenate is separated from the silver-salt by washing the 
product of the reaction with ether, and is purified by distillation under 
a pressure of 60 mm. of mercury. Under that pressure it boils con- 
stantly at 148°—150° (uncorr). It yielded on analysis 31°79 p. c. C., 
6°49 H., and 32°85 As., the formula (C,H;);AsO,, requiring 31°86 C., 
6°64 H., and 33:18 As. Its density at 0° is 1:3264, water at 4° being 
1; the density at 8°8 is 1:3161. 

Ethyl arsenate suffers partial decomposition, when distilled in the 
air, but the greater part passes over undecomposed at 235°—238°. It 
mixes with all proportions of water, undergoing immediate decom- 
position into alcohol and arsenic acid. Dry ammonia gas reacts with 
it to form alcohol and a crystalline body, insoluble in ether, but very 
soluble in alcohol, the composition of which is not yet perfectly deter- 
mined. 

Methyl Arsenate-—This ether is prepared by the action of wuttah 
iodide on silver arsenate. It cannot be distilled without decomposition 
at atmospheric pressure; the greater part, however, distils undecom- 
posed at 213°—215°. Under the pressure of 60 mm. it distils at 128° 
—130°. It gave on analysis 19-90 p. c. C., 4°91 H., and 40°15 As, the 
formula (CH;);AsO,, requiring 19°57 p. c. C., 4°89 H., and 40°76 As. 

The density of methyl arsenate at 14°5° is 15591, that of water at 
4° being 1. It resembles the ethyl-compound in all its properties. 

Amyl Arsenate——Obtained in the same manner as the preceding 
compounds, but the author has not been able to obtain it quite pure, 
on account of its partial decomposition at the boiling-point, even in a 
vacuum. It undergoes decomposition with water as easily as the other 
ethers of arsenic acid. 

Ethyl Arsenite—This ether may be obtained by three different 
processes. 

1. When arsenious acid is heated to 200° with silicic ether in a 
sealed tube, a reaction takes place, which comes to an end in a few 
hours; a deposit of silica, or of a silicic ether containing so much 
silica that it is insoluble in ordinary ether, takes place, from which the 
ethyl arsenite is readily separated i inga pure state by distillation. 

2. Ethyl iodide reacts with silver arsenite at 150°, yielding ethyl 
arsenite ; but the yield is not so good as in the case of ethyl arsenate. 
It is remarkable that bibasic silver arsenite yields only the normal 
ether with three atoms of ethyl. 

3. The best reaction for the preparation of ethyl arsenite is that of 
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sodium ethylate on arsenious chloride or bromide in alcoholic solu- 
tion : 


3C0,.H;NaO + AsBr, = 38NaBr + (C.H;);AsOs3. 


This method of preparation is complicated by a second reaction, which 
becomes considerable when a certain proportion of ethyl arsenite 
is formed in the liquid. Sodium alcoholate, in fact, acts as readily 
upon ethyl arsenite as upon arsenious bromide, according to the equa- 
tion— 


(C,H;);AsO3 + 3C.H;NaO i Na,AsO; + 3(C.H;).0. 


For this reason a quantity of sodium ethylate is employed, sufficient to 
react with three-fourths only of the arsenious bromide, so that at the 
end of the operation there remains a mixture of the bromide and ethyl 
arsenite. These liquids are separated by passing into the solution a 
current of dry gaseous ammonia, which forms with the arsenious 
bromide a compound insoluble in alcohol and ether, whilst it does not 
affect the ethyl arsenite. The liquid is then filtered, and the ethyl- 
compound is obtained pure by distilling off the alcohol or ether with 
which it is mixed. 

Analyses of the body obtained by these various processes have given 

34°33 to 34°38 p.c. C., 7°08 to 7°61 H., and 36°34 As., the formula 
(C,H;)3;AsO; requiring 34°29 p. ¢. C., 7:14 H., and 35°71 As. 
- Ethyl arsenite boils without decomposition at 165°—166°, under 
ordinary pressure. Its density, compared with that of water at 4°, is 
1:224. The density of its vapour is 7°615 at 209°5°, 7°608 at 213°, 
7-197 at 233°. It is instantly decomposed by water, by the moisture 
of the air, or by alcohol containing water, giving a deposit of arsenious 
acid and alcohol. It yields no condensed ether by partial decomposition 
with aqueous alcohol, as is the case with the silicic ethers. 

Ethyl arsenite is not acted on by dry ammonia, and may even be 
distilled in the gas without alteration. It undergoes with hydrobro- 
mic acid a decomposition the reverse of that which usually takes place 
between haloid acids and ethers, thus :— 


(C;H,),;AsO, + S3HBr = 3C,H,HO + AsBry. 


Methyl Arsenite, formed under the same conditions as the ethyl- 
compound, gives by analysis, 21°67 p.c. C., 5-44 H., and 4421 As., 
the formula (CH;);AsO; requiring 21:44 p. c. C., 5°36 H., and 
44°64 As. 

It boils without decomposition at 128°—129°. Its density is 1:428, 
that of water at 4° being 1. The density of its vapour at 197° is 6-006. 
In its properties it exactly resembles ethyl arsenite. 

Amyl Arsenite.—Obtained by the action of sodium amylate on 
arsenious bromide. It distils under the ordinary pressure at 288°, with 
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partial decomposition, and under the pressure of 60 mm. at 193°—194", 
without decomposition. Analysis showed it to contain 53°01 p. c. C., 
and 9°72 H., the formula (C;Hj:);AsO;, requiring 53°37 p. c. C., and 
9°82 H. It possesses the same properties as the corresponding ethyl- 
and methyl-compounds, and is easily decomposed by water, the moisture 
of the atmosphere, or aqueous alcohol. 

The author calls attention to the fact that the differences in boiling 
points due to the substitution of methyl for ethyl in these ethers are 
those which are not so great as are observed in most ethers of organic 
acids ; and further, that the differences for the ethers of arsenic acid 
are not the same as for those of arsenious acid. * 


Researches on the Ether-derivatives of the Polyatomic Alcohols and Acids. 
Part VII, on the Monochlorides of Diatomic and Bibasic Acids. By 
L. Henry.* 

COHO 


Or the acids C,H, COHO only bichlorides are known, but no mono- 


chlorides or hydroxyl-chlorides, C,H:, pall and there is little 


hope that such compounds can be obtained, as the chlorine acts upon 
the hydroxyl, forming the anhydride of the acid and hydrochloric acid. 
Thus, by acting upon one molecule of succinic acid with one molecule 
of phosphorus pentachloride, the product of the reaction consists of 
succinic anhydride. 

But these hydroxylchlorides may be replaced by their ether- or 
alcohol-derivatives, as the oxides of the alcohol-radicals are not acted 
upon by chlorine. 

Ethyloxy-oxalylchloride, C,02 { a is obtained by acting upon 


perfectly dry potassium ethyl oxalate with phosphorus oxychloride. It 
is a colourless mobile liquid with a suffocating smell, having at 16° the 
specific gravity 1:2160, and boiling at 140°. It fumes strongly in the 
air, and when exposed to the air for some time, becomes converted into 
oxalic acid. With water it decomposes very rapidly, and with alcohol 
it instantaneously forms oxalic ether; with an alcoholic solution of 
ammonia, it yields ethylic oxamate ; and with aniline, ethylic phenylox- 
amate. 


C. §S. 


On the action of Sodium Amalgam on Oxalic Ether. By A. Ecuts.t 


By reducing oxalic ether with sodium amalgam Friedlander obtained 
a new acid, C,H,O,, which he calls glycollinic acid. The author, on 


* Deut. Chem. Ges. Ber., iv, 398—601. + Deut. Chem. Ges. Ber., iv, 580—583. 
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repeating these experiments, found that by this reaction glycollic 
acid, C,H,O3, is formed. The pure calcium salt had the compo- 
sition C,H,CaO, + 4H,O and all the properties of calcium glycol- 
late ; with calcium chloride it formed the characteristic double salt, 
C,H;CaO, + CaCl, + 6H,0.* The copper salt had the composition 
C,H,CuO,. 

C. §. 


On the Gallic Ethers. By F. Ernst and C. Zwenaer.t 


Tue ethers of gallic acid, which have hitherto been overlooked on 
account of their properties being so similar to those of the acid itself, 
can be readily prepared by passing a current of dry hydrochloric 
acid through a boiling solution of gallic acid in anhydrous alcohol. 
When an excess of hydrochloric acid and of alcohol is employed, the 
acid is almost entirely converted into the ether. On evaporating the 
dark-coloured liquid to dryness at 100°, slowly heating the residue to 
its melting point, and then crystallising the product two or three times 
from water, the ether is obtained in a pure state. 


Ethyl Gallate, CH | §0.000.H,) + 23H,0. This ether crystal- 


lises from its aqueous solution in transparent rhombic prisms of a pale 
yellow colour, which melt in their water of crystallisation at 90°. It 
is without odour, and its solutions have a bitter taste and acid reaction. 
This ether is only slightly soluble in cold water, but dissolves easily in 
hot water, and crystallises out almost completely on cooling. It is 
readily soluble in alcohol and ether, and may be crystallised from chloro- 
form, in which however it is but slightly soluble, in anhydrous colourless 
needles melting at 150°. When cautiously heated, it sublimes in 
lustrous needles. Potassium and sodium hydrate decompose the ether 
in the cold, with liberation of alcohol, and if the air be permitted to have 
access to the solution, the alkaline gallate formed quickly oxidises, and 
becomes of a dark colour. The ether gives a precipitate with the salts 
of most of the heavy metals, but the author did not succeed in obtain- 
ing any one of them of a constant composition. The lead salt is a 
yellowish white precipitate, the zinc salt a white, and the copper salt 
a reddish brown precipitate. Ferrous salts colour the solution of the 
ether a pale violet, which changes to blue on exposure to the air, 
whilst ferric salts give the blue colour at once. Silver and gold salts 
are quickly reduced in the cold. The only compound of the ether 


* The author gives the incorrect formule C,H,;CaO; + 2H,O and C,H;CaO; + 
CaCl, + 3H.O, although the results of his analyses agree with those for the right 
formule.—C. 8. 

¢ Ann. Ch. Pharm., clix, 27—36., 
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which the author has succeeded in obtaining of constant composition, 
was prepared by adding a slight excess of a cold saturated solution of 
acid sodium carbonate to a warm saturated solution of the ether. Ina 
few minutes a compound having the formula C;H,Na(C2H;)O; + 
C,H;(C.H;)O; separated in small hard yellow crystals. These were 
almost insoluble in cold water, but with care could be crystallised 
from hot water. The crystals are decomposed by hydrochloric acid, 
the sodium being removed, leaving pure gallic ether. "When they are 
heated between two watch-glasses, the gallic ether sublimes, whilst the 
sodium ethylgallate remains behind in a partially decomposed state. 
On heating a solution of the sodium compound for some time, or still 
better a solution of the ether in an excess of sodium carbonate, a 
lemon-yellow crystalline precipitate is obtained, which is insoluble in 
cold water, but dissolves easily in solutions of the alkaline hydrates ; 
the addition of hydrochloric acid to its alcoholic solution causes a pale 
yellow crystalline precipitate, which has the properties and composi- 
tion of ellagic acid, CyH;O; + 2H,0. The lemon-yellow powder is 
acid sodium ellagate, CyH;NaO,+H,0, and is formed by oxidation of 
the sodium-compound of ethy] gallate : 


C;H,Na(C,H;)O _ 
, CHC: } + O = O.H,NaO0, + H.0 + 20,H,0. 


Acid potassium carbonate has no action on the ether in the cold, but 
on applying heat potassium ellagate is formed. "When a solution of 
ethyl gallate in ammonia is exposed to the air, it first acquires a rosé- 
red tinge, which after a time becomes deep red, and the solution finally 
deposits a greenish-yellow crystalline precipitate of ammonium ellagate, 
which is scarcely soluble in ammonia. This reaction furnishes a good 
lecture experiment. An attempt to prepare methyl gallate from com- 
mercial methyl alcohol failed, owing to the latter containing ethyl 
alcohol, and the crystalline compound obtained from it was found to be 
ethyl gallate. ' 

OH); 


Amyl Gallate, CoH; See (O,Hn)’ This ether crystallises in fine 


silky colourless needles, which melt at 139° and sublime when cautiously 
heated. It is without odour and has a bitter taste. It is slightly 
soluble in cold water, but more readily in hot water, the solution soli- 
difying on cooling to a crystalline pulp. Its solutions have an acid 
reaction, and when the ether is heated under the surface of water, it 
melts to an oil. It is readily soluble in cold alcohol and ether, also 
in hot chloroform. No compound analogous to that obtained from 
ethyl gallate was observed on treating the ether with acid sodium 
carbonate, but its other reactions with alkalis and metallic salts were 


identical with those of the corresponding ethyl compound. 
c. E. G. 


Debt: 


as 
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Synthesis of Oxaluric Acid. By L. Henry.* 


Tue author has succeeded in effecting the synthesis of ethylic oxalurate 
by the action of urea on ethoxyl-oxalyl-chloride: 


NH 
COCI NH. CO(CO P 
+ cof zr { NH) + HCL 
COOC.H; NH, pesos | 


The reaction, which takes place at ordinary temperatures, is ex- 
tremely energetic and accompanied by considerable evolution of 
heat. Since the hydrochloric acid formed remains combined with a 
portion of the urea, it is necessary to employ two equivalents of the 
latter to one of chloride. The product of the reaction, which forms 
when cold a hard, crystalline mass, is first treated with water or alcohol, 
whereby the excess of urea is removed, and then recrystallised from 
boiling water. Ethylic oxalurate thus obtained forms thin, white, 
silky needles, which are tasteless and anhydrous; it is very slightly 
soluble in cold, but much more soluble in hot water; alcohol dissolves 
it less readily than water; in ether it is almost insoluble; acids, 
alkalis, and ammonia dissolve it readily. When heated it melts 
between 160°—170°, but is at the same time decomposed and re- 
solved into oxamethane, or its products of decomposition, and cyanuric 


acid: 


NH,\' 
Co(co { ) COH,N 

NH/ = + CNOH. 
pi COOC.H; 


It is easily decomposed by boiling with water, oxaluric acid pro- 
bably being formed; the mother-liquors obtained on recrystallising 
as above exhibit both an acid reaction and acid taste, and the residue 
obtained on evaporation gave on analysis numbers approximating to 
those required by oxaluric acid. On heating ethylic oxalurate with 
alcoholic ammonia for some time at 100° it is converted into oxalura- 
mide. 

An attempt to convert oxamethane into ethylic oxalurate by heating 
with urea to 140°—150° was without result. 

The author expects to obtain parabanic acid by the action of ethoxyl- 
oxalyl-chloride on cyanamide, if this body is really the nitrile corre- 


sponding to oxaluric acid: 


CO(HNCOH,N)' CO(HNCN) 
COOH COOH 
Oxaluric acid. Parabanic acid. 


He further points out that, since alloxanic acid and alloxan bear the 
same relation to mesoxalic acid as oxaluric and parabanic acids to 


* Compt. rend., Ixxiii, 195. 
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oxalic acid, it may be expected that these bodies will be obtained 
respectively by the action of urea and cyanamide on ethoxyl-mesoxalyl- 


COCl1 
chloride < CO 
COOC.H;. H. E. A. 


Remarks on the Determination of the Relative Positions of the Substituted 
Radicals in Aromatic Compounds. By H: HuEBNER.* 


In reply to Graebet the author says that he acknowledges the value of 
Kekulé’s ring formula, but he cannot believe that it gives the real 
position of the atoms so far as to enable us to anticipate with certainty 
the results of experiment. 


C. S. 


Researches on the Constitution of Benzene Derivatives (Second Communi- 
cation). By V. v. RicuTer.f 


In the first part of his researches, the author showed that the chloro- 
nitro- and bromonitrobenzene from dinitrobenzene, give the metachloro- 
and metabromobenzoic acids by means of potassium cyanide. He 
now shows that iodonitrobenzene also yields a meta-acid. 

The iodonitrobenzene was obtained from paranitraniline by treating 
the nitrate of that base with nitrous acid, and decomposing the solution 
of the azo-compound with hydriodic acid. The dark oil which 
separated, was distilled in a current of steam; the different portions of 
distillate, with the exception of the first, readily solidified, and melted 
at 35°—36°. It was heated with potassium cyanide and alcohol to 
200° for three hours, and the resulting liquid boiled with potash, 
which gave rise to considerable evolution of ammonia. The solution 
contained meta-iodobenzoic acid, together with a very small quantity 
of para-iodobenzoic acid. The latter was separated by means of its 
barium salt; it melted at 267°. In the filtrate from the trifling 
quantity of barium paraiodobenzoate, the metaiodobenzoate was con- 
tained. The meta-acid melted at 155°; it sublimed in fine needles 
which melted at 156°. The meta-acid was also obtained from anthra- 
nilic acid, by passing nitrous acid into aqueous nitrate of anthranilic 
acid, and treating the solution with hydriodic acid. The iodobenzoic 
acid thus produced sublimed in fine needles which melted at 157°. By 
fusing metaiodobenzoic acid with potash, much salicylic acid was ob- 
tained; the latter crystallised from water in long needles, melted at 
154°, and gave the violet coloration with perchloride of iron. The 
melting-points of the isomeric iodobenzoic acids are as follows: 


* Deut. Chem. Ges. Ber. iv, 611—613. + Page 679 of this volume, 
t Deut. Chem. Ges. Ber., iv, 553—555. 
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Ortho (Kérner). Meta. Para, 
172° 157° 267° 


The author concludes by giving the melting points of the three 


bromonitrobenzenes, and shows the connection of some isomeric phenyl 
derivatives therewith :— 


B ° ° B 
OH. { No, at 126°. CoH { Ho, at 56° CoH.{ No, at 87. 
Orthonitrophenol. Dinitrobenzene, Volatile Nitrophenol. 
Quinone. Resorcin. Pyrocatechin. 
Ortho-oxybenzoic avid. Salicylic acid. Para-oxybenzoic acid. 
W. H. D. 


Researches on the Constitution of the Twice-substituted Benzenes (Con- 
clusion). By E. Apor and Victor MEYER.* 


THE authors, in the present communication, have continued their 
examination of benzene derivatives in which substitution has twice 
taken place, e.g., sulphanilic acid, phenolsulphurous acid, bromo- 
benzoic and isophthalic acids, in order to determine to which carbon 
atoms the substituted elements or groups are attached. 

From previous experiments by Meyer or others, resorcin and tereph- 
thalic acid are regarded as belonging to the 1: 4 series, and isophthalic 
acid to the 1:38 series. 

Sulphanilic Acid.—The formation of terephthalic acid from sul- 
phanilic acid, by the conversion of the latter into bromobenzenesul- 
phurous acid and dicyanbenzene, rendered it possible that sulphanilic 
acid might belong to the 1 : 4 series. 

To confirm this, sulphanilic acid (obtained by means of aniline and 
sulphuric acid) was converted into bromobenzenesulphonic acid, and 
the potassium bromobenzenesulphonate was fused with twice its weight 
of potash. The particular dihydroxylbenzene produced in this case 
was found to be resorcin, and resorcin only, no pyrocatechin or hydro- 
quinone being formed. Now as resorcin and terephthalic acid belong 
to the 1: 4 series, sulphanilic acid must be regarded as containing the 
SO;H and NH, in the places 1 and 4 respectively. 

Phenolsulphonic Acid from Sulphanilic Acid.—Sulphanilic acid, 

; N=N 

treated with nitrous acid, yields a diazo-derivative, oud i 
3 

which by boiling with water, is converted in phenolsulphonic acid, 

with evolution of nitrogen. It was thought highly probable that this 


* Ann. Ch. Pharm. clix, 1—27. 
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phenolsulphonic acid would belong to the 1: 4 series, and, therefore, be 
identical with Kekulé’s paraphenolsulphonic acid. The production of 
the phenolsulphonic acid from sulphanilic acid is accompanied by the 
formation of an easily soluble colouring matter, which renders the 
preparation of the acid for direct comparison a matter of extreme diffi- 
culty. Kekulé’s acid is converted into resorcin by the action of melt- 
ing potash ; the same was found to be the case with the phenolsulphonic 
acid from sulphanilic acid; resorcin, free from pyrocatechin and 
hydroquinone, is formed. The acids from both sources are, therefore, 
regarded as identical, and as belonging to the 1:4 series. Sulphanilic 
acid warmed with potassium dichromate and sulphuric acid, gave rise 
to a yellow substance, which resembled quinone in all but its melting 
point. It melted at 66°; quinone fuses at 115°. It does not appear 
to have been analysed. 

Benzenesulphonic or Phenylsulphurous Acid from Sulphanilic Acid— 
Schmitt obtained phenylsulphurous acid by heating diazophenylsul- 
phurous acid with absolute alcohol. 


N—N 
cid +- C.H,O = Nz + C.H,O + C,H;SO,H. 


3 


This reaction does not take place at the boiling point of alcohol 
under ordinary pressure; the internal pressure in the vessel in which 
the decomposition takes place, should be raised by about half an atmo- 
sphere. Schmitt regarded the acid thus obtained as isomeric, not 
identical, with ordinary phenylsulphurous acid. Ador and Meyer 
found that the acid from sulphanilic acid is rendered difficultly crystal- 
lisable by accompanying brown colouring matter, which pertinaciously 
adheres to the acid and its salts. Owing to its great solubility, the 
acid is not well adapted for comparative experiments; the following 
derivatives of the phenylsulphurous acid from sulphanilic acid,—the 
potassium salt, chluride, amide, and analide, were found to be alto- 
gether identical with the corresponding compounds of the ordinary 
phenylsulphurous acid. 

Bromobenzoic and Isophthalic Acids.—The conversion of the former 
into the latter of these acids, is effected by fusing potassium monobromo- 
benzoate with an equal weight of dry sodium formate. The isophthalic 
acid and its barium salt were analysed, and recognized by their physical 
properties. No phthalic or terephthalic acid is produced by the action 
of the formate, but considerable quantities of benzoic acid are re- 
generated. This formation of isophthalic acid from bromobenzoic 
acid gives the latter acid and its analogues a position in the 1:3 


series. 
The authors give, at the end of their paper, a very full list of twice- 


—— 
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substituted derivatives of benzene, ranged in columns according to the 
attachment of the second substituted group or element to the second, 
third, or fourth carbon atom of benzene. The isomerides are placed 
in the same horizontal line; in many cases the property by which a 
specific difference is recognized (‘.e., fusing point, product of oxida- 
tion), is added. 

Their arrangement differs from that of other chemists who have 
investigated the subject, in placing salicylic acid with its derivatives, 
chlorosalylic acid, anthranilic acid, &c., in the 1: 2 (ortho-) series, and 
oxybenzoic acid, amidobenzoic acid, &c., in the 1: 3 (meta-) series. 

W. H. D. 


Preliminary Communication on Diowybenzoic Acid. By 
Max AscHEr.* 
Tue author confirms Meyer’s formula for protocatechuic acid,t 1: 3: 4, 
COOH 
“\ OH 


by showing that the other alternative 1: 2: 4, or | | represents 
pF 
OH 
the constitution, not of protocatechuic acid, but of a new acid. The 
starting point taken was the sulpho-acid of the 1—4 nitrotoluene, 


NO, 

solid nitrotolulene with fuming sulphuric acid; no isomeride is pro- 
duced at the same time. From this nitrosulpho-acid a dioxybenzoic 
acid was obtained ; but before proceeding to study its constitution, it was 
necessary to know that of the nitrotoluolsulphurous acid. In this body, 
the position of the CH; to the NO, is known, viz., 1 : 4; it was necessary 
then to find the relation of the SO;H to the CH;. To this end, the 
method used by Meyer was followed: the nitrotoluene-sulphurous acid 
was converted into amido-acid, this into the azo-derivative, and this 
last hydrogenised by heating with alcohol under pressure: toluene- 
sulphurous acid was thus produced. 

The toluenesulphurous acid was fused with potash, and the methyl 
of the liquid cresol thus formed was oxidised into carboxyl by repeated 
fusion with potash. 

The acid obtained by these operations proved to be salicylic acid ; 
from which it results that, in the sulpho-acid from the solid nitrotoluene, 


CH; 
cat) SO;H, which Beilstein and Kuhlberg obtained by treating 


* Deut. Chem. Ges. Ber., iv, 649—652. 
+ This is also done by Barth. See page 829. 
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the position of the CH; relative to the SO;H is 1 : 2, and the constitu- 
tion of the acid, 1: 2: 4. 

The nitrotoluenesulphurous acid was then converted into the amido- 
acid, and this into the diazo-acid. The latter body, on boiling with 
water, loses nitrogen, and is converted into a cresolsulphurous acid, 


CH; 
\\ 80: 
constituted as follows :— By fusing the potassium salt of 
Vl 
OH 


this acid with potash, dioxybenzoic acid is produced, the sulphuric acid 
residue being exchanged for OH, and the CH; being oxidised to COOH. 
This acid, called by the author 2: 4 dioxybenzoic acid, has not been 
completely examined ; after drying at 120°, it melts at 194°, and gives 


with ferric chloride a beautiful reddish-brown coloration. 
W. HH. D. 


On Disulphobenzoic Acid, and on a New Dioxybenzoie Acid. By 
L. Barty and C. Sennorer.* 


By heating benzoic acid with oil of vitriol and phosphoric anhydride 
in sealed tubes to 250°, the authors obtained disulphobenzoic acid. 
The contents of the tubes are heated with barium carbonate, and from 
the solution of its barium salt the disulpho-acid is obtained by treat- 
ment with sulphuric acid, and subsequent evaporation. Dried in vacuo, 
it appears as an exceedingly hygroscopic crystalline mass, which con- 
tains water even after heating to 130°, and corresponds to the formula, 
COOH 
oat SHO; + H,0O. 
By fusing the potassium disulphobenzoate with caustic potash, a dioxy- 
benzoic acid was produced, which differs from protocatechuic acid in 
crystalline form, and in giving no coloration with ferric chloride, and 
no precipitate with lead acetate. The acid melts above 220°. The 
composition of the air-dried crystals is represented by 
COOH 
C.H;; OH + 13H,0. 
OH. 


It loses the water of crystallisation at 105°. By the dry distillation of 
dioxybenzoic acid, none of the known dihydroxylbenzenes are produced, 
but a crystalline yellow body in small quantity, whose composition is 
not yet determined with certainty. Fusing disulphobenzoic acid with 
potassium formate, resulted only in the formation of isophthalic acid. 
W. 4D, 
* Deut. Chem. Ges. Ber., iv, 631; Ann. Ch. Pharm., clix, 217. 
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On the Preparation of Protocatechuic Acid from Ozxybenzoic Acid, and 
on the Constitution of the former Body. By L. Bartu.* 


BaRrtu, in a previous investigation, showed that protocatechuic acid could 
be produced from paraoxybenzoic acid as well as from oxybenzoic acid. 
Remsen showed that the oxybenzoic acid prepared by Barth’s process 
is always accompanied by paraoxybenzoic acid, in consequence of which 
Fittig doubts whether the source of the protocatechuic acid was not 
admixed paraoxybenzoic acid. 

Barth has again prepared pure oxybenzoic acid, converted it into the 
sulpho-acid, and decomposed this with potash ; by this treatment pro- 
tocatechuic acid was produced. Sulphoparaoxybenzoic acid also yielded 
protocatechuic acid; but in addition, a more difficultly soluble acid, 
which gave a red iron reaction. 

If paraoxybenzoic acid is regarded as belonging to the 1: 4, and 
oxybenzoic acid to the 1: 3 series, the position of protocatechuic 
acid must be 1:3:4. Fittig regards this arrangement as incorrect, 
because the dry distillation of protocatechuic acid produces always and 
solely pyrocatechin. Barth, in regard to this, thinks that the hydroxyls 
of pyrocatechin may be attached to contiguous carbon-atoms, and that 
hydroquinone may very possibly have its hydroxy] in the positions 1 : 3. 

W. H. D. 


On Dimethyl- and Diethylprotocatechuic Acid. By Rupour 
KoeE.ue.t 


DIMETHYLPROTOCATECHUIC acid is prepared by heating 1 gram of pro- 
tocatechuic acid, 4 grams of methyl] iodide, and 1 gram'‘of pure potash, 
together with some methyl alcohol, in a sealed tube to 140° for some 
hours. The liquid portion is filtered from the potassium iodide, the 
alcohol evaporated off, and the oily residue boiled for some time with 
dilute soda-ley. After cooling, the liquid is acidulated with sulphuric 
acid, by which means a flocculent deposit of the new acid is produced. 
This is shaken up with ether, and the insoluble residue repeatedly 
crystallised from water. It is obtained in glistening, white needles, 
COOH 
having the composition Cis] OOH. It melts at 170°—171°, and 
3 

does not show the characteristic iron reaction of protocatechuic acid. 
By distillation with lime, it gives rise to an oil, boiling between 210° 
ard 215°, and having the composition of dimethyl-pyrocatechin : 

f OCH; 


CoH i OCH;: 


* Deut. Chem. Ges. Ber., iv, 6833; Ann. Ch. Pharm., clix, 230. 
+ Deut. Chem. Ges. Ber. iv, 684; Ann. Ch. Pharm., clix, 240. 
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The acid is converted by bromine into bromodimethyl-protocatechuic 
acid, CsH,Br.(OCH;)2.COOH, which crystallises from water in needles. 
COOH 


Diethylprotocatechuic acid, OsH;< OC.H; is prepared in a simi- 
OC.H; 


lar manner to the dimethyl-acid. It melts at 149°, and gives no 
reaction with iron perchloride. By dry distillation it yields an oil, 
probably consisting of diethyl-pyrocatechin. With bromine it forms a 
crystalline product, exhibiting the composition of a mixture of mono- 


and di-bromodiethylpyrocatechuic acid. 
. W. H. Dz 


On the Azo-compounds of Resorcin. By P. WEsELsKyY.* 


Tue starting point for these compounds, which are all distinguished 
by their beautiful colours, is diazo-resorcin, which is obtained by acting 
with nitrous acid on an ethereal solution of resorcin— 


3C,H,.O, + N03 = CisHi2N20. + 3H,0. 


It forms brown granular crystals, with a green metallic lustre; is 
sparingly soluble in water, dissolves more freely in alcohol and acetic 
acid, with a dark cherry-red colour, and its alkaline solutions have a 
splendid blue violet colour. By the action of strong sulphuric or hydro- 
chloric acid it is converted into diazo-resorufin, Cs;5HigN,Os, which sepa- 
rates from the hydrochloric acid solution in small dark red granular 
crystals. It is nearly insoluble in water, alcohol, and ether ; concen- 
trated sulphuric acid dissolves it with a crimson colour, and the same 
colour is exhibited by its alkaline solutions, which have also a beautiful 
vermilion red fluorescence. When diazo-resorcin is heated with tin 
and strong hydrochloric acid, the solution assumes an emerald-green 
colour, and on cooling, hydro-diazo-resorufin hydrochloride, Cy.HisNiOs. 
Hi, + 3HCI, crystallises out in the form of green leaflets with a silvery 
lustre, or of light green needles. The crystals, when exposed to the 
air, assume the colour and the coppery lustre of indigo. On heating 
this compound in a current of air, the hydrochloric acid escapes, and 
oxidation takes place, diazo-resorufin being reproduced. Whena solu- 
tion of the hydrochloride is heated with diazo-resorufin, a dark blue 
solution is obtained, from which dark bottle-green, shining needles 
crystallise out, which are a combination of the two substances, corre- 
sponding to quinhydrone. 

By heating diazo-resorcin with acetyl chloride in closed tubes, dihydro- 
diazo-resorcin hydrochloride is formed— 

CipHi3N2C1;0; = CisHizN20¢ H,0 + 3HCl. 
* Deut. Chem. Ges. Ber., iv, 613—619. 
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It crystallises in yellow scales, resembling mosaic gold, insoluble in 
water but soluble in alcohol with a straw colour, and in alkalis with a 
magnificent violet. By cold nitric acid it is converted into a brick-red 
flocculent body, which, when treated with warm nitric acid, gives purple 
plates, the alcoholic or ethereal solution of which shows a really sur- 
prising vermilion-red fluorescence. Both compounds are true colouring 
matters, and the former has the property that the fluorescence of its 
ammoniacal solution appears also on silk dyed with it. The above 
reaction of acetyl chloride also gives rise to acetyl-diazo-resorcin, in the 
form of an amber-yellow resin. 

By heating diazo-resorcin with concentrated nitric acid, tetrazo- 
resorcin nitrate, CH ,NyO.(NOs)3 is obtained— 


(1) CisHi2N20¢ + N.O; = CisHgN.Oe + 3H,0. 
(2) CisHeNsO, + 3N,0; = CisHeNsO3.(NO;)3 + 3NO3. 


It crystallises in well-defined garnet-red needles, having a brilliant 
metallic lustre, which dissolve in water and alcohol, and very readily 
in ether with a pure indigo-blue colour. By further action of nitric 
acid, tetrazo-resorufin nitrate, CyHsN,0,(NO;), is formed. The 
crystals contain water, have the appearance of potassium perman- 
ganate, and dissolve with the same colour in water, alcohol, and ether. 
On drying, the water of crystallisation escapes, and a dull, brick-red 
powder is left behind. On boiling it with water, decomposition takes 
place, which is accelerated in presence of alkalis ; from the brown solu- 
tion dark flakes separate out. By the action of nascent hydrogen, it is 
transformed into dihydro-tetrazo-resorufin nitrate, CjsHsNyOc.H2(NOs)s, 
which crystallises from its cherry-red alcoholic solution in small 
needles. 

Hydroamido-tetrazo-resorufin hydrochloride, Cs;H2,N.0..6NH:2.9HCI, is 
the final product obtained by heating any of the above tetrazo-com- 
pounds with tin and hydrochloric acid. It crystallises in long colourless 
needles, which, on exposure to the air, assume a rose colour; in alkalis 
it dissolves with a blue colour. By passing air through the ammoniacal 
solution, it becomes brown, whilst green crystals, with a cantharide-like 
reflection separate out. This body is hydro-imido-tetrazo-resorufin, 
C3sH»N;,0,(NH).; it is insoluble in water, and dissolves in concen- 
trated hydrochloric and diluted nitric acid, with a wine-red colour. 

Mono-nitro-resorcin is contained in considerable quantities in the 
mother-liquors from the preparation of diazo-resorcin. It crystallises 
in exceedingly thin and very long straw-coloured needles, which are 
aggregated in bulbous masses. It forms three series of salts, the 


colour of which is lemon-yellow, golden-yellow, and dark orange. 
C. §. 
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Two Modifications of Benzophenone. By Tu. ZincKe.* 


THE compound C,;H,O, obtained by oxidising diphenylmethane,f is 
not an isomeride of benzophenone, but a new modification of this body. 
It is first obtained as an oily liquid, from which, on standing in the 
cold, large transparent, apparently monoclinic crystals, separate, which 
have great resemblance to Iceland spar; they melt at 26°—26°5° to a 
clear liquid which boils constantly at 300°. The same modification of 
benzophenone is obtained as a by-product in the preparation of methyl- 
phenyl] ketone. 

After some time the transparent crystals change their appearance ; 
they become milk-white, and this change is accelerated by touching 
or gently warming them. They melt now at 48°—-49°, being trans- 
formed into common rhombic benzophenone, which is the more stable 
form of the two. 

C. §. 


On Umbelliferone. By H. Huastwerz.t 


H. Scuirr in a recent communication, expresses the constitution of 
CH.O 


sesculetin by the formula C,H, Heed and proves the existence of the 


OH 
alcoholic group C.OH, and of the aldehydic group CH.O, by the forma- 
tion of triacetyl-zesculetin. 

Umbelliferone (a product of the dry distillation of galbanum resin, 
and of the resins of some umbelliferous plants) shares with esculetin 
the property of a bright blue fluorescence of its dilute alkaline solu- 
tion, and approaches it in Composition. Hlasiwetz some years since 
gave reasons for changing Zwenger and Sommer’s formula of umbelli- 
ferone (C;H,O,) to C,H,O;. It thus differs from ewsculetin by one 
atom of oxygen. The author finds that, like esculetin, umbelliferone 
yields an acetyl derivative; this it does when heated with chloride of 
acetyl to 100°; analysis shows, however, that monoacetyl-umbelliferone 
alone is produced. From this it is concluded that only a single C.OH 
group is present. The formula of umbelliferone is thus written :— 


CH.O 
H 


Aisculetin heated with potassium hydrate, breaks up into protocate- 


* Deut. Chem. Ges. Ber., iv, 576—578. + Journ. Chem. Soc. [2], ix, 508. 
t Deut. Chem. Ges. Ber., iv, 550—553. 
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chuic and formic acids; umbelliferone, by boiling with strong potash- 
ley, yields resorcin, as well as carbonic and formic acids. 


CH.O 


C.OH COOH O 
OH OH H 
Zésculetin. Protocatechuic 
acid. 

CH.O H O 
OHas COO + HO + 0, = GHL4 OH + 200, + c, OH 

OH H H 
Umbelliferone. Resorcin. 

W. H. D. 


A New Class of Colouring Matters. By Avotr BaryEr.* 


Gallein and Gallin.—Gallein (whose formation by heating pyrogallic 
acid with phthalic acid and some other substances, has been already 
described,t) is obtained by crystallisation as a brownish-red powder, or 
in small metallic-green crystals. It gave on analysis numbers agree- 
ing with the formula C,.H,,0; ; its formation is temporarily represented 
by— 

3C,H,O; — 2H,0 = C,.H,0;. 


It is not identical with Wackenroder’s gallerythronic acid. When 
gallein is boiled with a large quantity of water to which zinc and 
dilute sulphuric acid are added, the dark colour of the liquid changes 
to a light reddish-yellow, and on cooling, oily drops separate, which, 
after some time, become crystalline. The crystals consist of gallin 
rendered impure by gallein; the gallin is best purified by crystallisa- 
tion from a warm aqueous solution of pyrogallic acid. It is obtained 
in beautiful glistening rhombohedrons and prisms, which are nearly 
colourless; dried in vacuo, they yield, on analysis, numbers which give 
for gallin the composition C,sH,.O.. Gallin, in the solid state, or 
in aqueous solution, very readily assumes a red colour; it is less stable 
than hematoxylin, which in other respects it greatly resembles. It 
dyes mordanted fabrics like gallein. 

Cerulein and Cerulin.—When gallein is heated with 20 pts. concen- 
trated sulphuric acid to 200°, the reddish-brown colour of the liquid 
changes to greenish-brown. The heating is continued until a portion 
of the liquid, when warmed with water, deposits dark flakes, but does 
not give a coloured solution; the mass is then poured into a large 
quantity of water, and the bulky blackish precipitate is washed 


* Deut. Chem. Ges. Ber., iv, 555—558. ¢t Page 699 of this volume. 
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with hot water. This precipitate is pure ccerulein; dried at 180°, its 
composition is expressed by the formula C,sH,,O,; its formation from 
gallein by— 

C\sH,,O, - H,0 = H, = CysH0Os. 


Ceerulein is but slightly soluble in water, alcohol, or ether; it dissolves 
easily in hot aniline, with a magnificent blue colour; such a solu- 
tion, slightly acidulated with acetic acid, dyes wool an indigo-blue 
tint. Fabrics mordanted with alumina are dyed green; those mor- 
danted with oxide of iron are dyed brown by ccerulein; the colours 
bear soaping well, and rival madder colours in stability. 

By reducing agents ccerulein is converted into ccerulin, a substance 
which dissolves in ether with a yellow colour; the ethereal solution 
shows a beautiful green fluorescence. The ccerulein is most easily 
reduced by ammonia and zinc dust. The Chinese possess a green dye- 
stuff, of vegetable origin, called Lo-Kao, which appears to be very 
similar to ccerulein. 

Fluorescein and Fluorescin.—By heating together phthalic anhydride 
and resorcin, Baeyer has obtained a body which he calls fluorescein, on 
account of the magnificent green fluorescence which its solution in 
ammonia exhibits. Fluorescein dyes silk and wool a fine yellow, 
without the use of a mordant.* By the action of zinc dust and am- 
monia it is converted into fluorescin. These two bodies do not appear 


to have yet been analysed. 
W. H. D. 


On the Primary and Secondary Phosphine of the Methyl Series. By 
A. W. Hormann.* 


THESE compounds are formed in the same way as the corresponding 
ethyl compounds,t by heating in closed tubes, 2 mol. phosphonium 
iodide, 2 mol. methyl] iodide, and 1 mol. zinc oxide. A solid crystalline 
mass is thereby obtained, from which the phosphines are isolated by a 
method similar to that used for the preparation of the ethyl compounds. 
The methyl-phosphine, which escapes as a gas on adding water to the 
product of the reaction, is condensed in a flask surrounded by a 
mixture of ice and calcium chloride. The residue in the flask, which 
towards the end of the operation has to be heated in order to drive out 
all the monophosphine, solidifies on cooling to a mass of large, beau- 
tiful, perfectly white needles, a compound of dimethyl-phosphonium 
iodide with zinc iodide, from which the base is liberated by adding a 
solution of caustic soda; it is condensed in a vessel surrounded by 
ice water. ° 


* Deut. Chem. Ges. Ber., iv, 605—611. ¢ Page 713 of this volume. 
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Methylphosphine, CHsPH,, is a colourless transparent gas, having even 
a more overpowering smell than ethylphosphine. By cold or pressure 
it may be condensed into a liquid lighter than water, which boils at 
—14°. It is insoluble in water, sparingly soluble in ether, more freely 
in alcohol. In contact with air it fumes, being gradually oxidised, but 
takes fire when gently heated or when brought in contact with chlorine, 
bromine, or nitric acid. With acids it forms well-defined salts, which 
are all decomposed by water, and have the remarkable property of 
bleaching vegetable colours like chlorine. On holding in the gas a strip 
of litmus-paper partially moistened with water and partly with an 
acid, only the latter portion is bleached, showing that the free base itself 
has not this property. 

The hydrochloride, CH;PH:.C1H, is obtained by mixing equal volumes 
of hydrochloric acid gas and methylphosphine; both gases disappear 
completely, the salt condensing in well-defined four-sided plates. It 
is so volatile that it evaporates with ether-vapour. Its solution in con- 
centrated hydrochloric acid gives with platinum chloride a double salt 
forming orange-red crystals. The hydriodide, CH;PH,IH, is obtained 
in thick crystals, by passing the gas into highly-concentrated hydriodic 
acid. By passing the gas into concentrated sulphuric acid, it is ab- 
sorbed without blackening of the liquid, and set free again on addition 
of water. The sulphite is ‘an amorphous white mass, obtained by 
mixing sulphurous acid and methylphosphine over mercury. Carbonic 
acid and hydrogen sulphide do not act upon it, but it combines with 
sulphur, carbon bisulphide, and chlorocarbonic ether. 

Dimethylphosphine, (CH;)2PH, is a colourless liquid, lighter than 
water, and insoluble therein. It boils at 25°, or at the same tempera- 
ture as its isomeride, ethylphosphine, C,H;PH;. It takes fire at once 
in contact with air, burning with a bright phosphorus flame. Its 
salts are all very soluble; the hydrochloride forms with platinum 
chloride a well-crystallised double salt. It also combines with sulphur 


and carbon bisulphide. 
C. §. 


On the Constitution of Rosaniline. By H. BaumMHAUER. (Deut. chem. 
Ges. Ber. iv, 547.) 


Practical Observations concerning Mustard Oil. By F. A. FLicKicEer.* 


ConceNTRATED sulphuric acid, which gives characteristic colours with 
most oils, mixes completely with mustard oil without producing a 
sensible change of that kind. 

If three parts of oil of vitriol be added drop by drop to mustard oil, 


* Arch, Pharm., cxly, 214—220. 
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both being cooled by ice, decomposition sets in, with evolution of sul- 
phurous acid, which may be identified by passing the evolved gas into 
water. Oxysulphide of carbon, CSO, is evolved at the same time, or 
rather continues to be evolved from the cooled mixture for twelve 
hours, and can be detected by passing the vapours through a tube con- 
taining fragments of soda, and subsequently testing for the sulphide 
which results from the reaction— 


COS + 4NaHO = Na.CO,; + NaS + 2H.0. 


Free hydric sulphocyanate does not seem to be produced by the 
action of oil of vitriol on mustard oil, for neither before nor after the 
reaction does the mixture give a red reaction with ferric chloride. If 
the mixture be left without warming, it sets into a mass of crystals, 
smelling of sulphurous acid, but free from the odour of mustard oil. 

In the testing of the commercial oil, note must be taken of the 
possible presence of cyanide of allyl. As pure sulphocyanate of allyl 
has a sp. gr. of 1:01, while that of the cyanide is only 0°838, the density 
of the oil will afford some insight with regard to this point. The 
boiling point should also be observed. If mustard oil be heated to 50° 
with one part alcohol and three to four of the strongest aqueous am- 
monia, the whole of the sulphocyanate will be converted into thiosin- 
ammine, part of which will crystallise out on cooling, leaving the rest 
in solution to be recovered by evaporation of the liquid. The thio- 
sinammine must be white, and the mother-ley should leave either no 
residue, or only a trifling one, of allyl cyanide. 

y g one, y* cy CHG. 


Fermentation of Fruit. By G. Lecuartier and F, Bettamy.* 


Fruit protected from the air evolves considerable quantities of carbonic 
acid. At the same time alcohol and acetic acid are formed in the 
interior of the fruit, whilst a proportional diminution takes place in the 
quantity of sugar it contains. 

The facts cited below have been observed with apples, but the 
authors are satisfied that they are equally true of currants and 
cherries. 

The following are the results of some experiments :— 


* J. Pharm. [4], xiii, 251—254, 
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Dura- Weight Loss Loss . 

tion of oF of of a a Alcohol. — 
expt. apples. weight. sugar. Peer f 
184 348 ‘0 14°3 26:0 13°10 10°01 0-11 
/ 157 353 °6 7°6 6°0 5°30 4°00 0°10 
3.. 234 531 °5 22 °5 36 °4 21°05 20 -56 0°29 
4.. 150 407 °3 31°3 45 ‘6 24°50 21°80 0°35 
5.. 124 338 °9 3°9 5 °4 3°00 2°89 0°17 
6..| 184 341-0 4°0 2-40 4°27 0°17 


Tn the later stages of the evolution of carbonic acid, the authors 
invariably found the alcoholic ferment fully developed and budding at 
all parts of the interior of apples, the peel of which remained intact. 
In the juice of apples the globules became transformed into long chains 
in the course of a few hours. During the first stage of evolution of 
gas, however, no ferment in the growing state was found either in the 
apples or in the juice expressed from them. The juice contained only 
isolated globules of various sizes; but even at this stage, alcohol was 
formed, as shown by experiment 5. The authors have not observed 
the ferment in the budding state in apples exposed to the air. The 
question, whether in this case alcohol is formed in the fruit, remains to 
be decided by experiment. 

The gas evolved from the interior of an apple under reduced pressure 
was found to contain 15 p.c. of oxygen, and 5 of carbonic acid, the 
rest being nitrogen. The gas evolved from mellow or rotten apples 


contains no oxygen. 
J. R. 


Physiological Chemistry. 


Fundamental Difference between the structure of Albumin and that of 
Casein. By J. A. WANKLYN.* 


In ultimate percentage composition albumin and casein are indistin- 
guishable; in oxidation-products they have, up to the present time, 
been regarded as alike. Only in some small reactional cha- 
racters, as, for instance, that the one is, and the other is not, preci- 
pitable by acetic acid, had they been distinguished. They differ, 
however, remarkably in the quantities of ammonia which they yield 
by oxidation with an alkaline solution of potassium permanganate, 
casein, as shown by the author, yielding only 6°5 p. c. ammonia, whereas 
albumin yields 10 p. c. This difference in the yields of ammonia 


* Pharm. J. Trans. [2] ii, 66 ; from the Milk Journal. 
VOL. XXIV. 3 OL 
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points to deep-seated difference in chemical structure, and shows that 
albumin and casein, which are metameric, and possibly even isomeric 
with one another, belong to different chemical families. 

Inasmuch as the albuminous compounds of young mammals have 
necessarily been obtained by metamorphoses of the casein supplied in 
the milk which they feed upon, the process of assimilation must consist 
partly in fundamental chemical change, and not merely in morpho- 
logical changes and superficial chemical alterations. 


Researches on Animal Starch. By C. Darestx.* 


SEVERAL years ago M. Dareste pointed out the existence of granules 
having the physical and chemical characters of starch in the yolk of 
the hen’s egg. In the newly-laid egg these characters are often masked 
by the presence of albuminous, oily, and other matters, from which the 
granules are freed with difficulty. He now finds that they can be 
easily demonstrated in eggs, during that stage of incubation when the 
yolk-sac has become completely separated from the intestine of the 
embryo chick, by simply placing a few drops of the fluid from the yolk- 
sac under the microscope. It is then seen to contain granules, which 
are about ‘025 mm. in diameter, and when examined by polarised light, 
present the optical characters of starch. Unlike those in the newly- 
laid egg, they do not always give a blue with iodine, not unfrequently 
becoming red. Similar observations have been made by Negali, on 
vegetable starch which has become partially absorbed, and Dareste 
thinks that the starch-grains in the egg are absorbed and disappear, 
and that the increase in the amount of glucose found by Lehmann during 
incubation is due to their transformation. Three, or perhaps four 
successive series of granules appear in the ovum. The first are found 
on the inner surface of its external membrane, while it is still in the 
ovary. The second are those found in the yolk before incubation. The 
third occur in the mucous layer of the blastoderm, and the formation 
of the area pellucida is partly due to their disappearance. Later on, 
when the intestine and yolk-bag have become separate, they are found 
in the vitelline appendices. The fourth are produced in the liver, and 
form its glycogenic matter. The successive appearance and disappear- 
ance of starch may be due, he thinks, to the transformation of starch 
into glucose, and its re-formation from glucose. T. L. B. 


Note on the Constitution of Milk and Blood. By M. Dumas.t 


In reference to artificial substitutes for milk, M. Dumas thinks that 
besides albumin, fat, and salts, it may contain minute quantities of other 


* Compt, rend., lxxii, 845-848. - + Arch. Sci. phys, nat, [2], xli, 105—119. 
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substances difficult to recognise, and yet important for nutrition. In 
an artificial substitute these would probably be omitted, and the nutri- 
tion of children or others fed upon it would consequently suffer. In 
illustration of this he refers to the observation of Raulin, that Asperi- 
gillus niger, a small fungus growing on citrons, cannot be cultivated 
successfully in a soil composed of definite chemical compounds, unless 
a trace of zinc oxide be present. He finds that the formation of 
lactic acid during churning does not increase the amount or quicken 
the production of butter, and that the addition of bicarbonate of 
soda to the milk previous to churning has no other action than 
slightly to increase the amount of butter. He still holds the view, 
now abandoned by most physiologists, that blood consists, like milk, 
of small vesicles swimming about in a fluid, and supposes that scurvy 
and alcoholism are due to alterations in the osmosis of the corpuscles 
from diminution of potash and increase of soda-salts in the serum in 
the former, and the presence of alcohol in it in the latter case. 
= & B. 


Action of Carbonic Oxide on Blood Globules. By CuaupEt Brernarp.* 


REFERENCE is first made to the well known fact that carbonic oxide gas 
exerts a special toxic action on the red blood-globules, and that it com- 
municates a peculiar hue to these, which is different from that produced 
by oxygen; that the poisoned globules are no longer capable of taking 
up oxygen ; and that Chenot’s explanation of these phenomena by the 
assumption that the carbonic oxide exerts a reducing action, being itself 
converted into carbon dioxide, is untenable. The following physio- 
logical explanation is advanced by M. Bernard :—If we suppose a blood- | 
globule in the lungs to be in presence of an atmosphere contaminated 
with carbonic oxide, a minute quantity, even a trace, of this gas 
suffices to produce toxic phenomena. The red globule finding itself 
in presence of oxygen and of carbonic oxide, can absorb either one 
or the other; but since its avidity for carbonic oxide is much greater 
than for oxygen, it absorbs that gas in preference to this, and the oxide 
cannot be expelled by oxygen. Here, then, is a case of chemical dis- 
placement precisely similar to the expulsion of carbonic acid from a 
carbonate by sulphuric acid. To prove this, M. Bernard puts some 
arterial blood, oxygenated, and still warm, beneath a bell-jar, then 
passes in pure carbonic oxide, and agitates. On leaving it to stand 
for some time, no change of volume is observed, but the gas is now 
found to be a mixture of carbonic oxide and oxygen. CO has replaced 
O in the globules, volume for volume. Hence M. Bernard was led to 
employ carbonic oxide for the analysis of the gases of blood. 


* J, Pharm. [4], xiii, 255—266. 
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The author, in order to account for the killing of the red globules, 
supposes that these are veritable organisms, each living its own life in 
the plasma of the blood; but that they also form part of an organism to 
the life of which they are indispensable. Among the albuminous sub- 
stances which compose the globules, hemoglobin, the colouring matter 
of blood, is the most important, and the one which plays the chief 
function in the physiological phenomena accomplished by the corpuscles. 
This function is entirely chemical, for the oxygen absorbed by the 
globules forms a true, although feeble, combination with the hemoglo- 
bin. Now hemoglobin has a great affinity for carbonic oxide, and 
forms with it a true chemical compound, more stable than the cor- 
responding oxygen-compound, so that this latter is decomposed by 
carbonic oxide. This new chemical compound readily crystallises. 

Having thus removed the phenomena of carbonic oxide poisoning 
from the region of “ vital’? phenomena into that of chemical physics, 
and shown that they consist in the formation of a stable compound of 
heemoglobin and carbonic oxide, and consequent inertia or insuscepti- 
bility of change in the globules, M. Bernard has endeavoured to ascertain 
whether it is possible to recognise with certainty asphyxia by the vapours 
of burning charcoal. Troja had already noticed, in the last century, 
that the blood of animals thus asphyxiated is sometimes florid, and we 
now know that this is due to the formation of CO-Hb.* But the pecu- 
liarity of this form of blood is that it retains its florid colour when sub- 
mitted to the action of carbonic anhydride, and CO-HB is sufficiently 
stable to resist for a considerable time the influence of decomposition. 
Bernard has further shown that carbonic oxide may be resorted to 
as an agent for preserving blood, and a process has been proposed 
for the preservation of meat, founded on these observations. 

When normal blood is heated in a tube, it speedily blackens, whilst 
the poisoned blood retains its red colour; the former is blackened by 
potash or soda, whilst the latter is unchanged by the alkalis. These 
properties, which are referable to CO-Hb, are met with in the blood of 
animals poisoned by carbonic oxide, even long after death ; it is possible 
to exhibit them in blood taken from putrefied corpses, or with blood that 
has been long dried. CO-Hb may, however, be detected in much 
more minute quantities by its spectroscopic peculiarities. CO blood 
exhibits, when thus examined, two dark absorption-bands in the yellow, 
very difficult to distinguish from those of oxygenated blood. The two 
bands of CO blood persist when the blood is treated with such reducing 
agents as reduced metallic iron or ammonium sulphydrate, and the 
single-banded spectrum of reduced hemoglobin is not obtained by this 

* The symbol CO-Hb is frequently employed in continental literature to indi- 
eate the compound of hemoglobin with carbonic oxide ; O-Hb to indicate oxy-hemo- 
globin, &e.—T. S. ‘ 
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means. It cannot be affirmed, nevertheless, that these spectroscopic 
peculiarities may not be brought about by other substances. A per- 
fect demonstration of carbonic oxide poisoning requires the extraction 
of the gas from the blood, and the verification of its reactions; this has 
been achieved by Gréhant, who has disengaged the carbonic oxide 
from its combination with hemoglobin by means of sulphuric acid at a 
slightly elevated temperature, and then collected the gas by means of 
the air-pump. This experiment requires many precautions, and a 
comparative experiment should always be made at the same time with 
normal blood. 

By examining spectroscopically from time to time the blood of a 
rabbit that had been exposed to an atmosphere charged with carbonic 
oxide, Bernard was able to determine the period required for the 
elimination of the poison from the blood, and on the same principle he 
states that the best means of detecting the gas in the air of an apartment 
is that of examining the blood of an animal which has been kept in it. 

Although it has been surmised that carbonic oxide is eliminated 
from the animal body in the form of carbonic anhydride, Bernard is of 
opinion that the gas is excreted unchanged as carbonic oxide. This 
hypothesis is, however, not supported by any experiments. As a toxic 
agent, carbonic oxide acts simply by preventing absorption of oxygen 
by the red corpuscles of the blood. 

For the analysis of the gases of blood by carbonic oxide, Bernard 
combines the actions of a mercurial pump and of the gas. The blood 
is introduced into a glass globe communicating with the pump, in 
which a vacuum has been previously made, and the vessel is then 
placed on a sand-bath, in order to facilitate the disengagement of the 
gases. The blood is drawn for analysis from a vein or artery, as the case 
may be, by means of a graduated syringe, into which a volume of car- 
bonic oxide equal to that of the blood required has been previously intro- 
duced. Access of air is thus prevented, as also the production of carbonic 
anhydride. The blood withdrawn is agitated, in order to facilitate the 
combination of the carbonic oxide with the hemoglobin, and then in- 
troduced into the globe in which a vacuum has been previously made, 
The rest of the operation is reduced to a simple gas analysis. 

In 100 volumes of blood he found of oxygen :— 


Arterial Venous 


blood. blood. 

1. Renal secretion very active. Strong dog .. 17°44 16° 
Blood in right heart ......... $aaenedes ._ = 6°44 
2. Active renal secretion... .......++. rrr TTT 19°46 17°26 
Suspended renal secretion. Strong dog.... _— 6°40 

3. Medium active secretion..........+2 eeeees 12: 10: 
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In an experiment made by Bernard, arterial blood, on its entrance 
into the muscle of the thigh of a dog, was found to contain 7°31 per 
cent. by volume of oxygen, whilst the venous blood of the same muscle 
contained only 5 volumes of this gas; 2°31 volumes appeared to have 


disappeared in the muscle, 
T. 8. 


Behaviour of Albuminous Matters and Ferments with Phenol. By Dr. 
N. ZApPousk y.* 


THESE experiments show that solutions of albuminoids are precipi- 
tated by phenol only when this substance is in concentrated solution 
(nearly saturated in water), and when the reaction of the solution of 
albumin is neither very acid nor perceptibly alkaline. With more 
dilute solutions of phenol, turbidity of solutions of egg-albumin was 
obtained, but this was probably due, not to the albumin present, but to 
the traces of globulin-substances always present in egg-albumin ; and 
so, perhaps, are all the precipitates obtained to be referred to globulin 
substances. Since the precipitates obtained with these substances 
are inscluble in dilute solutions of sodium chloride, but soluble in 
dilute hydrochloric acid and in sodium carbonate, it would appear that 
the reaction is dependent on a change of the globulin-substance into 
syntonin, a change which can be effected by the action of any weak 
acid. Phenol also acts upon this body like an acid, but is unable to 
dissolve acidalbumin. Since albuminous substances which are soluble 
in water are completely changed by very dilute and feeble acids into 
syntonin, it may be supposed that they all undergo the same alteration 
under the action of phenol. Experiments have, however, not been 
made by the author in this direction. 

In experimenting upon ferments with phenol it was found that the 
formation of oil of mustard, the formation of hydrocyanic acid from 
bitter almonds, the conversion of the starch in flour into sugar by 
diastase, and the change of starch into sugar by saliva, were in no 
degree prevented by phenol. The solution of fibrin by pepsin at a 
temperature of 37° was, however, impeded or prevented by phenol 
according to the quantity of that substance present. 

Yeast-cells were found to become contracted and deformed when 
submitted to the influence of phenol, and it was also found that a solu- 
tion of this substance extracts more solid material from yeast than does 
distilled water. These changes probably have some connection with 
the cause of the action of phenol upon alcoholic fermentation. 


= 
* Med.-chem. Unters., 1871, 557—560. 
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Putrefactive Processes and Disinfection. By F. Hoppn-Suyuzr.* 


Tuts paper takes up the subject of the preceding memoir by Zapolsky, 
that observer having been unable to extend his investigations to putre- 
factive processes and the vital actions of the lowest organisms. 

The altered views of Liebig on fermentation, putrefaction, and 
eremecausis, are first detailed, and then Pasteur’s statements relative 
to the necessity of living organisms for the commencement and car- 
rying on of fermentation and putrefaction. The author asserts that 
he has repeatedly observed milk become sour, and curdle, as quickly 
when kept in hermetically-sealed tubes with exclusion of air, as when 
the tubes were loosely closed. Hence the ferment must be in the milk 
itself. 

Such ferments as Zapolsky experimented with are separable in the 
pure state, so that here at least organisms are not indispensable to the 
fermentative changes. Organisms are necessary for the new formation 
of ferments, but for fermentations themselves only when the ferment 
cannot be separated without decomposition. If, in a fermenting solu- 
tion exposed to the air, we find numerous organisms of definite form, 
and these grow and multiply in the solution as fermentation advances, 
we may conclude that the solution contains everything necessary for 
the development of the organisms. If we find further that the intro- 
duction of these organisms into a non-fermenting liquid capable of 
fermentation, sets up a definite process of fermentation, it is indubi- 
table that these organisms contain a ferment that induces the fermen- 
tation in question. It is not, however, thus proved that such a 
fermentation cannot begin without the concurrence of organisms, and, 
further, that fermentation may not go on after the death of these, pro- 
vided the ferment contained in them survives the death of the organ- 
ism without decomposition, and continues to act under conditions 
which render impossible the life of the organism as a whole. Experi- 
ments were undertaken in support of this view; the author thinks they 
show that Pasteur’s opinions are untenable, and prove the necessity of 
separating the ferment and its processes from the life and growth of 
the lower organisms. 

Besides less -important processes of putrefaction, Hoppe-Seyler enu- 
merates the following :—1. The metamorphosis of albuminous matters 
into peptone, leucine, tyrosine, butyric acid, hydrogen sulphide, am- 
monia, and carbon dioxide. 2. The hydration of urea into carbonic acid 
and ammonia, of hippuric acid into glycocine and benzoic acid. 3. The 
conversion of lactic acid into butyric acid, carbon dioxide, and hydro- 
gen; the analogous fermentation of malic acid; the decomposition of 
gluten, with formation of CO, and H,; and, lastly, the generation 

* Med.-chem. Unters., 1871, 561—581. 
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of CO, and CH, in the mud of marshes and in the large intestine of 
animals. 

A filtered, quite transparent, but highly fluorescent portion of the 
serum of pus was sealed up in a glass-tube with a small quantity of air 
directly after filtration, and kept for about six years at the ordinary 
temperature of a room. In this time the fluorescence had completely 
disappeared, and a precipitate had formed entirely composed of sphe- 
rules, which to the naked eye appeared to be composed of silky needles. 
On opening the tube there was a trifling escape of gas containing 
some carbon dioxide and a trace of hydrogen sulphide. The crystals 
consisted of tyrosine ; no trace of organisms could be detected, and in 
the clear solution, together with butyric acid and crystalline fatty acids 
soluble in water, there was found only a very small quantity of the 
previously abundant albuminous matter precipitable by boiling and 
acidification ; but, on the other hand, much leucine, tyrosine, and pep- 
tonoidal bodies. 

Further: filtered, entirely transparent, fresh hydrocele fluid was 
sealed up in a glass tube with a small quantity of air, and kept for 32 
days at a temperature of 35° to 45°. The fluid quickly became turbid 
and deposited a flocculent precipitate which, as well as the solution 
itself, acquired a yellowish-green colour, and at first increased in 
quantity, then appeared to decrease. On opening the tube, carbon 
dioxide escaped in abundance with a very perceptible admixture of 
hydrogen sulphide ; traces of hydrogen were also found in the gases 
given off. So much gas was absorbed by the liquid, that on pouring 
it out on a filter, there was a lively effervescence. The odour of these 
gases was exactly that of putrid pus. Microscopical examination of 
the flocky-granular precipitate quickly separated by filtration, showed 
absolutely no trace of organisms. Analysis of the fresh and of the 
decomposed solutions respectively, showed that the loss of organic 
substances through putrefaction was 5°283 grams per litre, but that 
this loss was not entirely due to carbon dioxide and hydrogen sulphide, 
since butyric acid and ammonia were lost by evaporation, so that the 
actual loss was somewhat less than that stated above. The saponified 
fats had disappeared, and cholesterin, to a great extent, so that it would 
appear that this body is not a product of the splitting up of albumi- 
nous bodies, nor yet of their hydration, but is formed by oxidation 
like the fatty acids. The alcoholic extract yielded leucine and tyrosine, 
and a further quantity of these was found in the aqueous extract, 
amounting to 71 per 1000, so that the yield of leucine and tyrosine 
was in the aggregate over 10 per 1000. Peptone bodies, precipitable 
by lead acetate and ammonia, were found in the watery extract. 
These were not accurately identified. Lecithine was probably present 
both before and after putrefaction. Butyric acid, mixed with some 
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valeric and caproic or caprylic acid, had been formed during putrefac- 
tion to the extent of 1°388 grams per litre. 

Whilst the fluid sealed up and heated to 40° had undergone so much 
change in composition that only traces of coagulable albumin re- 
mained, another portion of hydrocele-fluid which had remained loosely 
corked at the ordinary temperature for the same period, and swarmed 
with monads and vibriones, still contained much albumin. Its quan- 
titative determination was abandoned, on account of difficulties in 
filtration and consequent loss of water and volatile matters. Never- 
theless, the putrefaction of albumin had advanced further in an equal 
length of time in the portion of fluid heated to 40°, in spite of the absence 
of organisms, than in the portion filled with organisms at 12° to 20°. 

Hydrocele-fluid sealed up in glass tubes with a minimum of air, and 
kept for three months at ordinary temperatures, underwent very slight 
putrefactive changes compared with that kept in similar tubes at 40°; 
nevertheless, butyric acid and hydrogen sulphide were formed. It 
results from these experiments that the greater rapidity of putrefac- 
tion at higher than at lower temperatures, does not result from an 
increase in the number and rapidity of development of living organ- 
isms, but on the direct influence of temperature upon the putrefactive 
process itself. 

As regards the influence of phenol on putrefactive changes, it 
was found that when phenol was added to mixtures of yeast and 
hydrocele-fluid, not only could the development of the organisms be 
prevented, but also the action of the ferment on albumin; but that 
whilst 0°5 per cent. of the crystallised phenol sufficed for the destruc- 
tion of the organisms, the decomposition of albumin proceeded, although 
slowly, when as much as 1 p. c. of phenol had been added. Commenc- 
ing coagulation of the albumin appears to set a limit to the splitting up 
of that substance by water and a ferment. 

Recently, of all putrefactive changes, the formation of carbon dioxide 
and ammonia from urea has been especially regarded as being de- 
pendent on the action of minute organisms; but the author’s experi- 
ments show that this is not the case, for the graduated addition of 
phenol kills the organisms before stopping the hydration of urea. The 
action of the acid on ferments is analogous to that of heat. If a solu- 
tion containing a ferment be heated, the organisms first perish as the 
temperature rises, then the ferment becomes altered. The graduated 
addition of phenol effects the same results. The alcoholic fermentation 
is exceptional, for in this case the death of the organism and the cessa- 
tion of fermentation occur simultaneously when the solution is heated 
to 54°, or when it is treated with a sufficiency of phenol. 

The ferment which converts lactates into carbonic and butyric acids 
appears to be destroyed by a temperature ever lower than that which 
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prevents putrefactive changes: a temperature of 58° was found to be 
sufficient for this. 

Whilst it is proved with regard to some fermentative processes, and 
asserted for others, that living organisms are unnecessary to their 
commencement, it is not asserted that these processes do not stand in 
a determinate relation to the life of the lower organisms. A small 
quantity of a ferment is capable of fermenting a large quantity of a 
fermentable substance, but there is a limit to this. A ferment cannot 
renew itself. An organism is necessary for the formation of a new 
portion of ferment, and generally the fermentation, formation of new 
ferment, and development of organisms proceed pari passu. There is 
thus seen to be a connection between the formation of a ferment and 
certain organisms though we are not justified in assuming that a 
definite ferment is exclusively the product of a definite species of plant 
or animal. Without doubt the lower organisms make use of the fer- 
ment to set up fermentation, and thereby sustain their nutrition and 
activity, just as we derive support from the ferments produced by the 
minute organisms of which we ourselves consist. It has indeed been 
asked, what advantage can the yeast-plant derive from the formation of 
carbon dioxide and alcohol? The gain cannot well be here a material 
one, for the substances which serve for the growth of the cells must 
originate from other sources; since then the process is associated with the 
growth and increase of the cells, the influence can only be a gain of force. 

When a ferment acts upon another chemical substance, it cannot well 
be otherwise than that this substance enters into a combination, however 
loose, with the ferment, and that this compound then splits up in such a 
manner that the products of fermentation are formed and the ferment 
is regenerated. A determinate consumption of energy is necessary to 
this chemical movement, which must be derived either from the heat 
belonging to the liquid which undergoes fermentation, or from the 
forces present in the fermentable matter. In the first case there would 
be cooling of the liquid during fermentation, and if gases are given off 
the heat necessary for the expansion of these would be less than the 
loss of heat which the solution undergoes. If, on the other hand, the 
necessary force for the chemical movements is derived from the energy 
set free by the splitting up of bodies during the fermentation, there 
may be increase of temperature, more heat being set free than is 
requisite for that work. It is well known that this latter occurs 
during the splitting up of sugar into alcohol and carbon dioxide. 
Accurate observations on other kinds of fermentation are wanting 
from which to draw a definite conclusion. Theoretical considerations 
induced Hoppe-Seyler to conclude that, during the conversion of starch 
into dextrin by the pancreatic juice, increase of temperature must 
occur, and this was verified experimentally. In most processes of 
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fermentation with which the lower organisms are associated, direct 
experiment is scarcely possible so as to secure positive conclusions as 
to the usual alterations; but since these processes go on only at suffi- 
ciently elevated temperatures, the author thinks it can scarcely be 
doubted that in all these fermentations heat is set free, and that 
a large class of the lowest organisms live by these processes, 
deriving their forces, not like green plants, from the solar light and 
warmth, nor like animals from their affinity for oxygen, but from the 
relatively smaller forces set free during the splitting up of complex 
organic bodies into more simple substances. Pari passu with these 
changes the lower organisms develop in fermenting solutions. Fer- 
mentations are possible without organisms, but definite organisms 
with a definite life are not possible without definite fermentations. 

It is inconceivable that all the higher organisms, plants and animals, 
should not derive advantage from the fermentations going on in them, 
and indeed we are entitled to accept this supposition; for the contrac- 
tions of our muscles, the movements of the protoplasm of our lymph- 
cells, as well as of those of the lowest organisms, receive the impulse 
which splits them up, not from the oxidation of organic bodies, but 
from a fermentative process, and that the products of this splitting up 
then for the first time readily fall under the influence of oxidation in 
case oxygen has access to them. 

Speculations are next entered into respecting the moot question 
whether such organisms as cysticerci, echinococci, trichine, &c., live 
without oxygen. Perhaps they, like the yeast plant, require oxygen 
merely for fructification. 

After reference to Pettenkofer’s well-known views as to cholera- 
germs, the author asserts that although deodorants, as ferrous sulphate, 
destroy the ill-smelling products of fermentation, it must not be sup- 
posed that the infective matcrial of such diseases as cholera and typhus 
is thereby necessarily destroyed, and that in disinfecting we must not 
rest contented with merely destroying bad smells. He is of opinion 
that metallic salts act as disinfectants chiefly by precipitating ferments, 
and along with these the lower organisms. He has proved that th 
of green vitriol suffices to prevent all development of infusorial life in 
a solution ; but it is questionable whether the ferment and the organ- 
isms are respectively so changed and destroyed as to be incapable of 
showing their activity renewed under altered conditions. Phenol has 
of late been largely used in disinfection; Hoppe-Seyler’s researches 
show that the destruction of organisms is admirably achieved by the 
use of a very small quantity of this agent, but that the prevention of 
fermentation demands the use of a much larger amount of the phenol. 
1 per cent. of this reagent will effectually put an end to organised life, 
4 but 2 per cent. is required to put a stop to putrefactive changes. 
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Sulphurous oxide gas appears to him to be the most effective agent 
for destroying germs in the air. 14°3 to 28°6 grams of sulphur burnt 
for each cubic metre of space to be disinfected entirely prevents the 
growth of fungi. These quantities of sulphur give 1 and 2 vol. per 


cent. of sulphurous oxide gas respectively. 
T. 8. 


Physiologico-chemical Notices. By F. Hoppr-Seyier.* 


1. Nore on Urinary CalculiimHoppe-Seyler examined a group of three 
stones of a dirty-white colour and curious shape, which had been 
removed from the bladder of an elderly man after death. Two of these 
were 7 c.c. in diameter, meniscus-shaped, and laid against each other 
so as to form a sort of box, in which lay the third stone, which was 
smooth, flat, and elliptical. The form of the stones seemed to indi- 
cate that the middle one was the remnant of an old calculus which 
had become partly dissolved while the other two were growing. This, 
however, does not seem to have been the case, for, in that case, some 
difference in the composition of the third stone from that of the other 
two might be expected, whereas, with the exception of a somewhat 
larger content of calcium salts, it was the same. All three were com- 
posed of ammonio-magnesium phosphate, calcium phosphate, calcium 
carbonate, magnesium carbonate, and insoluble organic matter. Uric 
and oxalic acids were absent. The cause of their peculiar form still 
remains doubtful. The existence of hollows in the interior of many 
urinary calculi may possibly be explained by the deposition of crys- 
talline material round a nucleus of organic matter, which becomes 
afterwards dissolved. The fissures in other calculi generally filled with 
a material having the same composition as the rest of the stone, 
though occasionally different, may be due to the substance of the stone 
not only being deposited on the outside, but filling the interstices and 
by crystallising in them, causing tension and cracking. 

A calculus which the author examined was greyish-green outside 
and reddish within, and consisted in both parts, notwithstanding the dif- 
ference of colours, almost entirely of xanthine, 97 per cent. being 
found in the outer, and over 98 per cent. in the inner layers. No 
trace of uric acid, hypoxanthine, guanine, cystine, oxalate of lime, &c., 
was found. 

2. Guanine in the Urine of the Heron (Ardea cinerea).—Hoppe- 
Seyler sought in vain for guanine in the excrement of fowls and geese, 
but E. Haerter has succeeded in obtaining it in his laboratory from the 
excrement of a heron which was fed partly on fish and partly on flesh. 

8. On the Urine of Pseudopus serpentinus.—The dried urine could be 


* Med. Chem. Untersuch., 1871, 582—587. 
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easily separated from the focal part of the excrement. From 5°781 
grms. were obtained 4°3617 grms. uric acid, ‘0015 grm. Ca, and ‘0348 
grm. K., -0162 grm. alkaline chlorides, and ‘441 grm. sand. Scarcely 
a trace of ammonia and no sodium was found. A trace of urea seemed 
to be present. The bases are insufficient to saturate the uric acid, and 
it is, therefore, contained chiefly in the free state in the urine of 
Pseudopus and also in that of Lacerta viridis. The excretion of uric 
acid in the urine of this animal is much like that which Meissner found 
| 
/ 


in that of birds. Hoppe-Seyler thinks that urea and uric acid are 
formed in the kidney and not, as Meissner believes, in the liver. 

4. On the Occurrence of Gelatigenous Tissues in Invertebrata.—Chon- 
drin was found in the cartilaginous parts of cephalopods by Valen- 
ciennes, and by Froriep in Hoppe’s laboratory, in snails and mussels ; 
but true gelatin had not been discovered in Invertebrata till Hoppe 
obtained it in considerable quantities by boiling, from the flesh of 
Octopus and Sepiolas. As Froriep sought for it in vain in cockchafers, 
vineyard snails, Anadonta and Unio, it would seems that the cepha- 
lopods are more closely allied to the vertebrata in this respect than 
other invertebrate animals. 

5. The Production of Pyrocatechin from Carbo-hydrates.—-A concen- 
| trated solution of grape-sugar is heated with a sufficient amount of 

caustic potash in a water-bath, protected as much as possible from air, 
and neutralised with sulphuric or hydrochloric acid. It is then shaken 
with ether, which takes up a substance giving the reactions of pyro- 
catechin mixed with brown resinous substances. The ether is distilled 
off, the residue dissolved in water, and filtered. The filtrate gives a 
green colour with chloride or oxidised sulphate of iron, and a brown 
with alkalis. It reduces alkaline solutions of cupric oxide slowly on 
standing, but quickly when heated. It reduces neutral solutions of 
silver nitrate almost instantaneously at ordinary temperatures. It 
agrees with pyrocatechin also in its smell and in subliming in currents 
of carbonic acid gas. It is difficult to purify. Together with it formic, 
ethylidene-lactic, and carbonic acids are also produced. 
Pyrocatechin, with formic and carbonic acids, is also produced by 

the action of water in sealed tubes on Swedish filter-paper, starch, 
| cane-sugar, and milk-sugar. No such substances were produced by 
the action of boiling dilute sulphuric acid. 

From this behaviour of carbohydrates to water at a high tempera- 
ture, and to alkalies at a lower one, it is very probable that they are 
decomposed in this way in the animal body, and especially that cellu- 
lose is thus dissolved in the intestines of herbivora, perhaps by the 
assistance of ferments. It is not improbable that it is associated with 
the formation of hippuric acid in them. 


T. L. B. 
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Agricultural Chemistry. 


Experiments on the Transpiration of Watery Fluid by Leaves. By 
W. R. M‘Nas.* 


THE experiments were made on the cherry-laurel, Cerasus Lawrocerasus. 
The leaves were found to contain 63°4 per cent. of water. Of this 
quantity about 4, is transpirable in the sun, in dry air, or in vacuo, 
without injury to the plant; the remainder of the fluid exists as cell- 
sap. Small branches of laurel, supplied with water at the cut end, 
exhaled the following amounts of fluid under the various conditions 
described :— 


os Fluid transpired per 
Condition of Branch. 100 of Branch. 

In dry atmosphere, sunshine ........seeeeeeessosesseee| 20°52 per hour. 

In saturated atmosphere, sunshine......seseesseeesesees| 25°96 a 

In dry atmosphere, shade....... awoaae pe aetwees ee 9345) 2 Oe % 

In saturated atmosphere, shade .......seeeeeeceeeceeess| None a 

In atmospheric air, sunshine ..........- joprsessseecdees] 9 OO Ree meee. 

ER GRV ROM, GUMBIIND 6.66005. 65 66.0560 56.05 04.00 600600005000 12°77 ” 

SO GO GIR, SURED oc ccccccccrcccscsccccccscescsces] LO = 9 

In carbonic acid, sunshine .......ccccccccccccccccceeee| 4°01 ae 

Both sides of leaves coated with collodion, sunshine ...... ‘96 per hour. 
Under side of leaves coated, sunshine.....seseseeeseceeees| L'd4 es 

Upper side of leaves coated, sunshine ......+.+eeeeeee++| 12°33 ” 

Both sides of leaves coated, shade .....seeseeues seeeeese| 2°56 per 48 hours. 
Under side of leaves coated, shade .....eecccsccceeeceess| 2°82 en 

Upper side of leaves coated, shade.......sseeeeeeeeeeeee| 16°08 yy 


The high rate of transpiration in the first two experiments was 
obtained in warm weather and very bright sunshine. 

The author determined the rapidity with which fluid ascends the 
plant during transpiration, by placing the cut end of the stem in a 
solution of lithium citrate (a method suggested by Mr. Church), and 
then ascertaining, by incineration and by observation with the spectro- 
scope, the height which the lithium had reached ina given time. In 
an experiment with a branch of five leaves placed in the sun, lithium 
was found in 30 minutes at the extreme point, a distance of 94; 
inches. On another day lithium was found at a height of 4,9 inches 
in ten minutes. The rapidity of ascent is in proportion to the rate 


of transpiration, and must diminish as the fluid rises. - 
R. W. 


* Journal of Botany, ix, 19. 
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On the Distribution of Potash and Soda in Plants. By E. Pretiacor.* 


Born soda and potash have hitherto been regarded as essential con- 
stituents of plant-food. The author had, on the contrary, maintained 
in previous papers that soda was absent in many cultivated plants, 
although in other plants growing under the same conditions, soda is 
always present. The quantities of soda shown in published analyses 
were determined by indirect methods, the actual presence of soda never 
having been ascertained. Cloéz and Payen disputed the author’s con- 
clusions, and regarded soda, at least under certain circumstances, as a 
true plant-food for the crops excepted by the author. They showed 
that crops grown near the sea always contain soda in considerable 
quantity, and that the “suint” of sheep fed on hay so grown also 
contains soda. 

The author replies that all plants growing near the sea have on 
their surface more or less of salt deposited from the air, and that the 
fleeces of sheep are necessarily subject to the same deposit. M. de 
Gasparin examined wheat grown near the sea in a soil rich in 
soda. The soil contained 1°64 per cent. soda, and ‘205 per cent. 
potash. The wheat-grain yielded ‘071 per cent. soda, and *379 per 
cent. potash. The author washed a sample of wheat from this 
locality with cold distilled water; the solution contained much sodium 
chloride. By germinating the wheat in water, still more sodium 
chloride was removed in solution. Samples of various crops grown in 
the Bay of Bourgneuf yielded to washing, soluble salts, of which 50 to 
8 per cent. was sodium chloride. 

Potatoes appeared to the author to be suitable subjects for experiment, 
being protected from the atmosphere during growth. He failed to 
detect soda in the ash of 1 kilogram of potatoes grown at Bourgnenf. 
His method is to remove, by crystallisation, the greater part of the 
potassium as nitrate, convert the residual alkalies into neutral sul- 
phates, and crystallise. Soda is indicated by the efflorescence of the 
sulphates, and is estimated by calculation from a determination of 
sulphuric acid in the weighed sulphates. Dehérain failed to detect 
soda in potatoes manured with soda salts. The author also failed to 
detect soda in colza seed. 

The author concludes that many plants contain no soda; that 
others, as beetroot, the Atriplex hortensis, and Tetragonia expansa, 
always contain it; and that all plants grown near the sea contain 
chloride of sodium mechanically held. 

Payen observes on this paper that soda is always lost in incinera- 
tion if the charred mass is not exhausted with water before completing 
the calcination. "Washing the plant will also probably remove soluble 


* J. Pharm, [4], xiii, 225—238. 
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salts contained in the outer cells. He refers in illustration to the pre- 
sence of alkaline oxalates of potassium and sodium in the surface 
glands of Mesembryanthemum cristallinum, and to the presence of 
crystallised calcium carbonate in the leaves of Urticacew, and in the 
stones of the fruit of Celtis; in the latter instance the carbonate forms 
60 per cent. of the tissue. Champion found soda unmistakably in 
potatoes which had undergone a second growth, “ pommes de terre 
meres.” = * 


R. W. 


Researches wpon the Existence and Action of Nitrous Acid in Soil. By 
CHABRIER.* 


Tue author has determined the proportion of nitrous and of nitric 
acid in various cultivated and uncultivated soils. The amount of soil 
operated on was 1 kilogram; it was exhausted by the process employed 
in the nitre factories of Algeria. For the methods of analysis 
the author refers to the Comptes rendus Ixvii, 1031, and Ixviii, 63. The 
results are shown in the following tables, in which the figures represent 
milligrams per kilogram :— 


I.—Cultivated Soils from Saint-Chamas, Bouches-du-Rhéne. 


: Moisture | Nitrous | Nitric 

No. Character of Soil. at 110°. acid. acid. 
1..| Corn land, surface, in dry weather, winter.... 49500 1°17 75 94 
2..| The same, taken from a depth of 25 centimetres | 121100 3°15 55°52 
8..| Olive field, surface, in dry weather, winter .. 30400 °73 22°58 
4..| The same, taken from a depth of 25 centimetres 88000 1°98 | 13°19 
5..| Vineyard, taken in dry weather, winter......| 33000 86 | 16°28 
6..| Plantation of almonds, in dry weather, winter} 46000 1°57 | 13°32 
7..| Kitchen garden, taken in dry weather, winter. 22000 4°52 46 ‘29 
8..| The same, taken during irrigation, summer ..| 155000 95 11°05 

I1.—Uncultivated Soils. 

9..| “ Terre d’un Coussou,”t dry weather, spring . 12000 07 127 :90 
10..| Pine forest, taken in dry weather, winter ....| 36000 "92 33 97 
11..| Pine forest among rocks, dry weather, winter .} 23000 57 11°75 


12..| Indurated clay from old river bed, autumn ..{ 16000 None. | 49°00 


Samples 1 to 6 were taken on the same day. It appears that all the 
cultivated soils examined contained nitrous acid. The garden soil 
stands first in this respect, then the corn land, and lastly the soil 


* Compt. rend., lxxiii, 186—191. + Uncultivated land on the chalk. 
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growing fruit trees. Nitrates were, in dry weather, much more 
abundant in the surface soil than at the depth of 25 centimetres; 
while nitrites were on the contrary far more abundant in the lower 
soil than at the surface. When brought to the surface hy capillary 
attraction, nitrites are most probably converted into nitrates. The 
uncultivated soils contained very little nitrous acid; this was the case 
even with No. 9, a soil rich in nitrates, and yielding excellent crops 
when cultivated. The author proposes further researches on the 


subject. 
R. W. 


On the Absorption of Gases by Soils. By F. ScHEERMESSER.* 


Hypratep ferric oxide has a great power of retaining carbonic acid. 
The amount of carbonic acid held by soil increases with the proportion 
of ferric oxide present. Pure clay and sand have hardly any power 
of retaining carbonic acid. The carbonic acid of soils is readily lost 
in sanshine, but regained in the shade. There is always more present 
in the morning than in the evening. Hydrated ferric oxide, in pre- 
sence of water, decomposes calcium carbonate in a very marked 
manner. 


j R. W. 


Chemical Researches on Beetroot, Part V. The Distribution of Mineral 
Substances in the Root. By B. CORENWINDER.T 


Tue author has examined samples of Italian beetroot from Modena, 
Milan, Bologna, and Vicenza, and compared their composition with 
that of French beetroot from the departments of Nord and Pas-de- 
Calais. The Italian beets were poor in sugar and contained much 
saline matter. 1 litre of juice yielded 52°5 to 85 grms. of sugar, and 
102 to 16°2 grms. of mineral salts. ‘The juice of the French beets 
gave 90°7 to 132°4 grms. of sugar, and 7°3 to 87 grms. of salts per 
litre. The density of the juice from the Italian beets was comparatively 
high. Density is not a safe indication of saccharine value, owing to 
the disturbing influence of the saline ingredients. The amount of 
potash in the Italian beets was very considerable. Taking all the 
samples into account, it appears that the proportion of potash bore an 
inverse relation to the amount of sugar. Some of the samples of Italian 
beet contained a large proportion of chlorides ; in these cases the pro- 
portion of soda was also excessive. The following analyses show, how- 
ever, that sodium is taken up by the plant in other forms beside that 
of chloride. The analyses were made on three samples of French beet 


* Chem. Centr., 1871, 462. + Compt. rend., lxxiii, 95—99. 
VOL. XXIV. 3M 
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grown in the same field with different manures; the quantities refer 
to 1 litre of juice. 


No Chemical Earth-nut 

manure. manure. cake. 

grm. grm. grm. 

Chloride of sodium .....seseee5: 1-238 ‘798 1°611 
oY ates a wiles Ais wearers 2°308 2°327 2°315 
Es ad chidgcaecsawne so 4e4~ ‘902 1°125 “699 
Ma Sei cobsaveiseseeeueoss ‘216 *160 371 
Magnesia ...40ccccccccccceces 322 293 231 
Sulphuric acid ......cccesceees 406 201 182 
Phosphoric acid ....+.eeeesees ‘581 *657 “444 
5973 5°561 5 853 


The chemical manure consisted of superphosphate, nitrate of potassium, 
and nitrate of sodium. 

The author draws particular attention to the fact, that the juices 
from these differently manured roots each contained the same quantity 


of potash and soda. 
R. W. 


Results of Manures applied to Beetroots. By O.Crcn. (Dingl. 
Polyt. J. ec. 499.) 


Analysis of a so-called Universal Manure. By H. Vout. (Dingl. 
Polyt. J. ec. 497.) 


Analytical Chemistry. 


Estimation of Free Hydrofluoric Acid. By P. Guyor.* 


As the well-known method of Rose for the estimation of hydrofluoric 
acid is undoubtedly somewhat complex, and liable to error from mul- 
tiplicity of operations, it is proposed to replace it by a volumetric 
process, based upon the reaction, that an alkaline fluoride gives with 
ferric chloride a precipitate of sesquifluoferrate of the alkali, in virtue 
of the equation— 


Fe.Cl, + 10KFI = Fe.F),.4KF1 + 6KCl. 


* Comptes rendus, xxiii, 273. 
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The hydrofluoric acid, if in the free state, is exactly neutralised with 
potassium carbonate, and then titrated with a standard solution of 
ferric chloride, in a manner described by the author in a previous 
communication. It is stated that the reaction proceeds uniformly in 
presence of potassium sulphate, nitrate, or chloride, but that it is pre- 
ferable to employ potassium carbonate rather than sodium carbonate, 
for the neutralisation of the acid, since the precipitate produced by the 
former salt is much less soluble in water. 


J. W. 


A New Method of Incinerating Animal and Vegetable Substances: its 
Application in the Estimation of the Mineral Constituents of Yeast. 
By A. Bécuampe.* 


Ir not unfrequently happens that considerable difficulty arises in effect- 
ing conveniently, and without loss, the incineration of animal and 
vegetable substances. This is especially the case when some of the 
mineral constituents are volatile, or when the ashes so obtained are 
fusible ; and many and various remedies have been devised to overcome 
these obstacles, such as the addition of spongy platinum, the carbonates 
of barium and sodium, peroxide of iron, &c.; the author, however, 
objects to the employment of these substances, on the ground that 
in the first place their practical utility is but questionable, and further 
that their use violates one of the principal laws of chemical analysis, 
inasmuch as it is improper to employ as reagent, a salt which cannot 
be readily eliminated, or which may possibly already exist as a natural 
constituent of the object analysed. 

After considerable experience, he recommends the employment of 
bismuth oxide, in the form of a standard solution of the nitrate as a 
reagent fulfilling all the conditions required. It is sufficiently infusible, 
furnishes a certain quantity of oxygen, is never met with in organized 
bodies, and can be easily eliminated by a volatile reagent incapable of 
acting upon the products of combustion; and, finally, it forms with 
sulphuric and phosphoric acids, and with chlorine, combinations suffi- 
ciently stable to resist the moderate degree of heat at which the in- 
cineration takes place. The combustion is made in the following 
manner :— 

The material, in a finely divided state, is impregnated with a known 
volume of the bismuth solution, carefully dried and burnt. The ash 
is then treated with nitric acid, or, if there is no objection, with dilute 


* Comptes rendus, lxxiii, 337—341. 
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hydrochloric acid, in which, if the operation has been successfully con- 
ducted, the whole should dissolve. The cold solution is decomposed 
with sulphuretted hydrogen, and the bismuth sulphide having been 
filtered off, the liquid is submitted toanalysis. When the ash contains 
phosphates, it may be exhausted with very dilute nitric acid, in which, 
as is well known, bismuth phosphate is insoluble. 

The author continues his experiments upon the composition of beer- 
yeast, employing the above-mentioned process for the estimation of its 
mineral constituents. The yeast having been purified by washing with 
distilled water, and by filtration, was rendered as homogeneous as 
possible, and a weighed quantity was dried at 100° C. to ascertain its 
degree of hydration; a second portion was then taken, the proper 
quantity of bismuth solution added, and the combustion effected in the 
manner already described. The ash was moistened with a little nitric 
acid, and heated a second time before weighing, lest it should chance 
to contain any reduced bismuth. ‘I'he tabulated results of two analyses, 
compared with similar analyses by Mitscherlich, are as follow :— 


Analyses by Mitscherlich. 


: Superior Inferior 
I. II. yeast. yeast. 
Sulphuric acid, SO; ... 6376 5046 — _ 


Phosphoric acid, PO;.. 63°866 53°443 53°730 34°13 


Dt Gotdnedueows 28°791 31°521 39°500 40°80 
Kae ainecedue 1:929 0°771 — 0°50 
iii keiie eee we 2°491 2°395 1:020 115 
Magnesia....... oscee «6S 3°772 6°150 7°32 
Ferric oxide.......... 7°342 2°734 — — 

DD civdivewecees oo traces. — _ 

Dt ‘sabpeesese ones traces. traces. — 16°60 


i 100000 = 99°682 100400 100°50 
Percentage of ash in : 
dry yeast .... om“ 7669 9°730 7°65 ? 


Particular attention is directed to the presence of sulphuric acid in 
these analyses, which acid certainly did not exist as an impurity in the 
yeast, as the latter was washed with distilled water until the wash- 
waters were free from sulphuric and phosphoric acids. 

To determine the extent to which the inorganic constituents were 
capable of being removed by boiling water, 140 grams of yeast in paste, 
representing 30°8 grms. of material dried at 100° C., were boiled with 
400 c.c. of water for some time, then filtered, the liquor evaporated, and 
the residue dried at 100°. The latter weighed 7°61 grams. Both were 
separately incinerated. 
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Ash of the insoluble portion ....... ceccts-coce Ole 
Do. soluble ™ sekserdscveresiescs DE 
2°736 


It will be observed that more than three-fourths of the mineral por- 
tion of the yeast is taken up by boiling water, the proportion of the 
soluble constituents, inter se, being practically in the same ratio as 
previously existed in the unboiled yeast. te 


On the Use of a Reflector in Spectrum Analysis. By H. Funcx.* 


InsTEAD of using the source of light in front of the collimating tele- 
scope, the author places a concave mirror there, so that the prism of 
the spectroscope is at the focus of the mirror; the source of light is 
placed at a short distance from the observing telescope, and is thus 
under the command of the observer ; the mirror is so arranged that the 
light is reflected along the axis of the collimator, and that a second 
source of light (for a comparison spectrum) can also be reflected on to 
the small prism in front of the slit. In this way a much stronger 
illumination is obtained, besides greater facility in observation. From 
experimenting upon the calcium spectrum, the author believes that 
calcium is not a simple substance, but a group of nearly allied chemical 
bodies. A solution of pure calcium chloride which had been standing 
in contact with calcium sulphate to free it from any possible traces of 
strontium or barium, was separated into five portions by fractioning 
with ammonic oxalate. The first and last precipitates gave different 
spectra. The first gave the red, green, and blue lines sharply 
defined, and the spectrum from the last precipitate contained red and 
yellow green bands. The blue line also in the extreme violet disappeared 
in the third fraction of calcic oxalate, and did not again appear in either 
the fourth or fifth fractions. In this way the author believes he has 
separated ordinary calcium compounds into several elementary sub- 
stances. 


A. P. 


On the Application of Molecular Rotation to the Determination of the 
Value of Cinchona Barks. By E. J. DE VRIJ.F 


Or the five known cinchona alkaloids, two, namely, quinine and cin- 
chonidine, deflects the plane of polarization to the left (levogyre, 5.) 
the other three, quinidine, cinchonine, and the amorphous alkaloid, 


* J. pr. Chem. [2], iii, 352—355. + Pharm. J. Trans. [2], ii, 1. 
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deflect it to the right (dextrogyre, +7). Two of them, viz., quinine 
and the amorphous alkaloid, are very soluble in ether; the other 
three are sparingly soluble. 

To apply these properties to the valuation of cinchona barks, the 
total amount of alkaloids in a bark was determined; the alkaloids dis- 
solved in weak acetic acid, were decolorised by precipitating lead sul- 
phide in the solution, then precipitated by sodic hydrate, washed, and 
dried; a weighed quantity was dissolved in a definite volume of dilute 
sulphuric acid; and the rotating power of the solution determined. 
The solution may prove inactive, or it may rotate the plane to the right 
or to the left, according to the proportionate quantities of the alkaloids 
present. 


The molecular rotation of the mixed alkaloids may be calculated by 
the following formula :— 


(j=, or //. 


in which a = the amount of rotation found, right or left handed, as the 
case may be, p = weight of alkaloids, and V = volume of solution 
(and in a tube 100 mm. long). Another portion of the alkaloids is 
then treated with ether, and the rotatory power of the part insoluble in 
ether is determined in a similar way. 

Two data are thus obtained, which the author believes will prove of 
great utility in the investigation of cinchona barks. A number of 
determinations are appended of cinchona barks from various sources, 
which differ very considerably in their rotating power. The instru- 
ment used in these researches is the polaristrobometer of Wild. 

A. %. 


The Optical Analysis of Bees-wax. By H. Pocxuinetoy. (Pharm. 
J. Trans. [2], ii, 81.) 


Examination of Flour. By H. Lupwie. (Arch. Pharm. [2] exlvii, 
1—27.) 


On the Determination of Available Chlorine in Bleaching Powder. 
Remarks on Mr. Herreshoff’s Paper on the same Subject (p.751.) By 
G. Lunege. (Chem. News. xxiv, 5.) 
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Technical Chemistry. 


Mallet’s Process for the Preparation of Oxygen. By J. PHILLIPS.* 


Matter’s process depends on the power of cuprous chloride to absorb 
atmospheric oxygen, and to give it off again when heated to about 
400°. The cuprous chloride is best prepared by heating cupric chloride 
rather strongly, whereby one half of the chlorine is evolved, and can 
be utilised in preparing more cupric chloride. The cuprous chloride, 
when moistened and exposed to air, absorbs oxygen, with formation of 
oxychloride of copper, e.g. :— 


CuCl, se H,O + O = CuCl,.Cud aad H,0. 


The resulting mass, when again heated, first gives off water, and 
then the oxygen, leaving cuprous chloride. This taking up and giving 
off of oxygen may be repeated as often as desired; 50 kilos. of cupric 
chloride, when treated in this fashion, will give 1°5 cubic metres of 
oxygen at each operation. The apparatus employed in working this 
process on a large scale, is described in the original paper. 

C. H. G. 


Silvering of Glass. By KRripeENDORFE.t 


THE paper contains practical directions, by following which non- 
chemists may succeed in silvering glass plates. The reagents required 
are:—l1l. Sodio-potassic tartrate. 2. A two per cent. solution of this 
salt. 3. Caustic ammonia. 4. Solution of silver nitrate, 1: 8 (old 
silver-bath will serve). From these, the silvering and reducing 
liquids are prepared. 

1. The reducing liquid.—Take 900 c.c. distilled water, and 90 c.c. of 
the solution of the tartrate; mix and boil strongly, and while the steam 
is issuing violently from the flask, drop in 20 c.c. of the silver solution, 
and boil for yet other ten minutes. This solution not only keeps, but 
seems even to improve by age. The liquid must be filtered from pre- 
cipitated silver as it is wanted. 

2. The silvering solution—Take 900 c.c. distilled water, add 80 c.c. 
of the silver solution, and 100 drops of the ammonia solution. Filter 
if necessary. 

The silvering process.—Equal volumes of the two solutions are care- 
fully and separately filtered, and poured together into a flat glass dish 
to such a depth that the carefully cleaned plate, when immersed, shall 
be covered by a layer at least 2—3 mm. deep. 


* Dingl. polyt. J., cc, 466—469. + Dingl. polyt. J., ec, 484—487. 
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Decomposition of the mixture takes place in ten minutes, and pure 
metallic silver is deposited on the plate, which has then to be washed, 
dried, and varnished. For the purpose of silvering the interior of 
glass globes, d&c., it is sufficient to pour in successive small quantities 
of the mixture, keeping the vessel turning so as to maintain the whole 
surface wet. 

C. H. G. 


Cobalt Ultramarine. By W. Sreiy.* 


THE author has previously shown (p. 166) that blue body-colours result 
from the intimate admixture of black and white molecules, which, when 
only mechanically mixed, produce grey. In the mechanical mixture 
producing grey, black and white are seen together, while in the 
molecular mixture, black is seen through white. As another example 
of this molecular mixture standing between the mechanical and the 
atomic, he chooses cobalt ultramarine, which, he shows, by direct experi- 
ment, to consist of alumina (or aluminic silicate) mixed with a black 
cobalt oxide, of the composition expressed by 4C00.Co,0s. 
C. H. G. 


Phosphorus Bronze. By Monteriori-Levy and KimrTzeu.t 


TE authors have again drawn attention to the fact that copper alloys 
containing phosphorus are distinguished by great hardness and 
tenacity. 

The editor of Dingler’s Journal gives a number of valuable references 
to papers and patents relating to the same subject. 


C. H. G. 


Use of Neutral Water-glass for Wool Washing. By Barruzr & Co., 
‘Worms.t 


Take one part of neutral water-glass to 40 parts water at 40—45° R., 
lay the wool in this for a few minutes, and work it a little with the 
hand, then rinse out with cold or lukewarm water. In this way a 
wool is obtained quite white, and thoroughly scentless; it remains 
very soft, and suffers no harm unless it be allowed to remain in the 
solution for several days, and is then washed out with hot water. 
The same solution may be employed with advantage in washing 
sheep, or for ordinary household work. 
C. H. G. 
* J. pr. Chem. [2], iii, 428—431. + Dingl. polyt. J., ec, 379—383. 
t Dingl. polyt. J., cc, 423. 
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A New Brilliant Green for Wool. By C. PFUNDHELLER.* 


To 20 pounds of goods (cloth, flannel, or yarn) take } 1b. red prussiate 
of potash and 1 Ib. English sulphuric acid; put these with the goodst 
into a cold vat of woad, and heat rapidly to boiling with steam. Keep 
the whole boiling for an hour, lift out the goods, and add to the boiling 
liquor 1} oz. picric acid (more for a yellow shade, less for a blue one) ; 
put the goods back and boil for another quarter of an hour, when they 
will be finished. 

The green so prepared resembles the so-called Saxony green, but is 
much finer. It is absolutely necessary to put the goods and the above 
reagents together in the cold, and to heat rapidly to the boiling point. 

C. H. G. 


Preparation of Vegetable Parchment. By Coutin CampBELL.f 


THE ordinary method of dipping unsized paper in diluted sulphuric 
acid, gives satisfactory results only when the greatest care is observed 
with regard to the strength of the acid and the duration of the opera- 
tion. In Campbell’s method the paper is first dipped in a strong solution 
of alum, then, after being well dried, it is drawn through concentrated 
sulphuric acid. The alum prevents too strong an action of the acid on 
the paper, which has only to be washed and dried slowly. The dis- 
coverer of this process proposes to make parchment in endless lengths, 
by putting the alum and sulphuric acid bath in connection with the 
paper-making machine. Paper which is already printed on can be 


converted into parchment by this plan. 
C. H. G. 


The Extraction of Aniline Colours. By Dr. Reiman.§ 


Tue bleaching of goods dyed with aniline colours can only be effected 
by chlorine when they consist wholly of cotton. When wool or silk 
is also present, some process of reduction must be employed. Dr. 
Reiman advises that a solution of stannous chloride (tin salt) of about 
1°—2° B. be used, or when this proves ineffective, that a very weak 
bath of potassium cyanide (3°—1° B.) be employed. The greater part 
of the paper is devoted to a description of the details which must be 
observed in using the latter solution, in order to avoid danger to the 
workmen. 


C. H. G. 
* Dingl. polyt. J., cc, 423. 
+ There is no mention of the yolume of water to be used.—C. H. G. 
t Dingl, polyt. J., cc, 506. § Dingl. polyt. J., cci, 61—64. 
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On Transparent Aniline Lacquers, and on a Method for Colouring Mica. 
By Ferp. SprRiIncMUHL.* 


TE author prepares alcoholic solutions of various resins, and adds to 
them solutions of a suitable aniline salt possessing the requisite tinc- 
torial power. He employs for the most part bleached shellac, to which 
he adds, if desirable, other resins, and dissolves in spirits containing 
90—95 per cent. of real alcohol, by allowing the powdered resins to 
digest at a gentle heat in close vessels for about 24 hours, before 
filtering through asbestos. Dilute solutions are concentrated on a 
water-bath. Sandarac added in small quantity increases the elasti- 
city and durability of the lacquer, and oil of turpentine its lustre. 
Other resins are sometimes added, according as they suit the colours. 
A concentrated alcoholic solution of the colour is prepared separately, 
and added to the lacquer just before it is used. The objects to be 
covered with coloured lacquers should be bright and clear, and not too 
thick. Mica is treated in its settings, and, like glass, previously heated 
to about 30° C., to cause it to receive an uniform lacquer. 

Aniline-violet is dissolved in the strongest alcohol; a few drops of 
acetic acid are added, and the whole gently heated with the alcoholic 
solution of the resin, so as not to produce any turbidity. The intensely 
coloured solution of the lacquer is then placed on the warm glass or 
mica, and is left to dry in a warm place (20° to 25° C.) till a clear and 
smooth, but intensely coloured coating, has been formed on it, which 
is not affected by water or air. 

Aniline-yellow, when transferred in like manner on transparent 
objects, lacks intensity. This can only be supplied by repeated coat- 
ings, generally, however, at the expense of uniformity. 

Aniline-blue may be prepared in several ways. By boiling a shellac 
solution containing magenta with sodium carbonate, a blue lacquer is 
obtained, which is, however, little suitable for covering glass or mica, 
as the lacquer shrinks on drying, owing to the sodic carbonate retaining 
water. A shellac solution containing magenta, when gently heated on 
a glass plate, likewise turns blue, but the transparency is impaired by 
numerous small blisters, and the author recommends the use of pure 
commercial aniline-blue dissolved in the lacquer, whenever it is desired 
to coat delicate articles, such as spectacles and other glasses, with a 
fine blue film. 

Magenta produces with shellac a brilliant and perfectly transparent 
red, provided it has not to be exposed toa high temperature; the 
colour acquires considerable consistency by an admixture of gum- 
arabic. Itis likewise recommended to employ alcoholic solutions of 
other resins, such as sandarac, Venice turpentine, &c. 


* Dingl. polyt. J., 1871, cc, 224. 
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Zinaniline prepared from magenta by the action of nitrous acid is 
employed in a similar manner for the production of yellow lacquers on 
account of its solubility in alcohol, It cannot, however, be heated 
above 100° C. 

Aniline-brown was not found to yield uniform and transparent lac- 
quers, no matter what resins were employed, the failure perhaps 
arising from the use of an impure aniline-brown. 

Aniline-green, dissolved in alcohol, and added in moderate quantities 
to the lacquer, produced a bright lustrous and lasting covering; coral- 
line, a lacquer acted upon by the light. Emeraldine and ethylrosaniline 
green should be dissolved just before being brought together with con- 
centrated lacquer. 

Nearly all aniline colours may thus be employed for lacquers, pro- 
vided they are pure enough, and do not contain too much water. They 
are for the most part better suited than extracts of dye-woods and 
other colouring matters, such as indigo, &c. The author obtained 
remarkably fine colours on glass and mica by employing solutions of 
gun-cotton in ether mixed with a little alcohol, and coloured by means 
of small quantities of aniline colours. They leave on evaporation trans- 
parent layers, proportionate in thickness to the concentration of the 
solutions employed. The coating is rendered more elastic by the 
addition of a little oil of turpentine, and when put on cold glass plates 
can be detached readily and in a compact form. These coloured col- 
lodium skins may be cut into various shapes and figures, and can be 
fixed firmly by means of a little colourless gum to different transparent 
objects. Partially etched glass or mica, representing some design or 
other, may likewise be coated over with coloured lacquers, the etched 
portions becoming translucent, the others transparent. In case of 
failure, the lacquer can be readily removed by means of the respective 
solvents for the resins. 


WwW. ¥. 


On the Ash of Paper resulting from the Burning of the Ministére des 
Finances, Paris. By E. Cuevrevu.* 


Tuts substance resembles mineral matter rather than a product of 


organic origin; this results from finely-divided mineral matter which 
is added to the paper during the process of manufacture. 

Paper for writing purposes was formerly made by first preparing 
the sheets of paper and then sizing them with a mixture of gelatin 
and alum. The sheet was thus thinly coated with the alumed 
gelatin and rendered impermeable to ink. By the new process, how- 
ever, a boiling solution of starch and resinate of soda is intimately 


* Compt. rend., xxiii, 83. 
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mixed with the pulp, and then a solution of alum is added sufficient 
to decompose the resinate of soda. An insoluble resinate of alumina 
is thus produced, and the mixture of the several substances, as homo- 
geneous as possible, constitutes the matter for the paper. The size is, 
therefore, distributed throughout the thickness of the paper, so that, 
although the surface be scraped, the paper is still fit to receive the ink, 
a difference which distinguishes it from paper sized with gelatin. 
Paper so prepared is much less flexible than that made by the old 
process, and its inferiority is often much increased by the addition of 
calcium sulphate, barium sulphate, or kaolin at the time of sizing. 
The difference in the sizing of the paper accounts for the fact that 
paper sized by the old process can be written upon by an indelible ink 
formed of Indian ink made up with hydrochloric acid to 1 degree of the 
areometer; whilst with the paper made by the new process it is neces- 
sary to make up the Indian ink to the same degree with solution of 
soda, the acidulated ink not being able to penetrate the latter kind of 
paper. J. B. 


On the Composition of Permanent Illuminating Gas, obtained from the 
Decomposition of Petroleum Naphtha. By H. H. Epcerton; with 
a Prefatory Note by B. SinLiman.* 


TuE conversion of the light naphthas resulting from the rectification 
of Pennsylvania petroleum into a permanent gas suited for economical 
use as an illuminant, either by itself or mixed with poor gas or even 
atmospheric air, is a problem of great importance, since these light 
naphthas form about one-eighth part of the total production of the crude 
petroleum. Their employment in this way is of the greater importance, 
since at present the temptation to use these dangerous volatile hydro- 
carbons in the adulteration of the petroleum-oils in ordinary domestic 
use, is very great. At Memphis (Tenessee) and at Fort Wayne 
(Indiana) these naphthas are utilised according to Rand’s modification 
of Gale’s patent. In this process, the vapour of naphtha evolved in a 
distilling apparatus by a steam-coil is carried into an iron retort heated 
to redness, where it is in great part converted into permanent gases of 
very high illuminating power. Small portions of the denser oils which 
escape destructive distillation are delivered by a syphon into a suitable 
receptacle, while the gas after cooling is carried to the holder, and is 
fit for immediate use. 

The gas thus obtained is, however, too rich in illuminants to be used 
alone in ordinary gas-burners; it is, therefore, mixed with ordinary 
atmospheric air to reduce it to a 25 candle-gas, the amount of air 
added being about equal to its own volume. 

* Am. Journ. Sci. [3], i, 408—411. 
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The gas ‘as thus supplied at Memphit (Tenessee) has the following 
composition :— 


Hydrocarbon illuminating gases .....+.+.. 25°42 
Marsh-gas ..c0cc00 cccccsees socccee ceee 9416 
Methyl......... PTT TTT TT TTT TTT socee|«=6UOM 
Nitrogen .....cccscceses Prrrerrirr ry 2. 32°24 


OXYBON cecccccccccccccccccccccesccscs: 66D 


100°00 


The author gives several analyses of the gas made at Fort Wayne, 
by the same process. 


C. G. 


On the Composition of Milk, and on the Preparation of Artificial Milk. 
By M. Dusrunraut.* 


AFTER quoting Boussingault’s analysis of milk, Payen’s observation 
of the alkalinity of that fluid, and the statement of microscopists that 
the milk-globules are surrounded by a membrane which is ruptured 
during the process of churning, the author proceeds to refute the 
supposed existence of this membrane. He states that if any neutral 
fat, in a fluid state, be emulsified by water made faintly alkaline, like 
the serum of fresh milk, globules are obtained precisely similar to 
those of milk, and that this phenomenon is much more decided if the 
emulsion be made with a more highly alkaline water containing ‘5 to 
*6 per cent. of soda. Under these circumstances, the emulsified fat 
behaves like milk, and an opaline or creamy layer separates on stand- 
ing. Neutralisation of the alkali causes the fat to rise to the surface, 
leaving below an oily diaphanous serum. 

If we consider that, during the process of churning, the serum, through 
lactic fermentation, always becomes acid, the inutility of the membrane 
theory is apparent. To complete the demonstration of such a mem- 
brane, it would be necessary to prove that this exercises doubly 
refractive powers upon light; but it does not do so. 

These observations induced M. Dubrunfaut to attempt the prepara- 
tion of artificial milk, and he claims to have achieved this by emulsify- 
ing fatty matters with an artificial serum. This is done as follows :— 
40 or 50 grms. of saccharine matter (iactin, cane-sugar, or glucose), 
20 or 30 grams of dried albumin (the dried white of egg met with 
in Paris) and 1 or 2 grams of crystals of sodium carbonate, are dis- 
solved in a half litre of water; and the whole is emulsified with 50 
or 60 grms. of olive-oil or other comestible fatty matter. The emulsi- 
fication takes place better at a moderate than at a low temperature. 


* Compt. rend., lxxii, 84. 
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A temperature of 50° or 60° is sufficient. The liquid thus prepared 
has the appearance of cream, and requires to be mixed with twice its 
volume of water to acquire the consistence and aspect of milk. 

In order to prepare a fluid approaching cream in its properties, 
gelatin is substituted for albumin. 100 grms. of fat are emulsified in 
a litre of serum containing 2 or 3 grms. of gelatin. Artificial cream, 
thus prepared, shows no tendency to separate into fat and scrum. 

A. Gaudin (ibid., p. 108) comments on Dubrunfaut’s proposal, and 
states that his own observations confirm those cf the former chemist as 
to the deprivation of fats of all unpleasant odour by mere subjection to 
an appropriate temperature. He further states that very good arti- 
ficial milk can be prepared from bones rich in fat by purifying this fat 
by means of superheated steam, and combining with gelatin the fat 
thus obtained. This milk is, he says almost like that of the cow, and 
when kept acquires first the odour of sour milk, then that of cheese. 
The gelatin in it represents the casein; the fat, the butter; the sugar, 
the sugar of milk. It serves for the preparation of coffee and 
chocolate, of soups and of creams of excellent flavour, and its cost is 
but trifling. 

Th. Fua (ibid., p. 109) objects to the use of olive-oil in the prepara- 
tion of artificial milk on the ground that it communicates to this a 
taste of olives. He states that horse-grease, having an irreproachable 
flavour, a slight odour of filberts, and being very fluid, is better 
adapted for the purpose. 

A. Sanson (ibid. p. 123), controverting an assertion of Dubrunfaut, 
that his “ artificial milk may be profitably employed at all times for 
the rearing of calves,” denies the accuracy of that chemist’s conclusion 
as to the non-existence of an enveloping membrane round the milk 
globule. After adducing the well-known microscopical reactions of the 
globules when treated with acetic acid and with ether respectively, 
demonstrating the existence of the membrane in question, he adds 
that butters of the first quality are made from milk and from cream 
which have not undergone the slightest amount of fermentative 
change. 

G. Grimaud (ibid., p. 181) states that milk evaporated to one-sixth 
of its bulk, keeps well in a vessel simply covered with paper for six 
months; and he appears to see in this fact an argument for the 
existence of an enveloping membrane around the milk globule. 


Preservation of Eggs. By M. Dusrunraut.* 


Tue author finds that the best method of keeping eggs for consider- 
able lengths of time, is the well-known one of placing them in milk 


* Compt. rend., xxii, 106. 
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of lime, rejecting such as do not sink in lime-water, or have cracked 
shells: for it is found that eggs which do not sink in lime-water 
undergo certain changes when kept. In seeking for the cause of this 
difference, Dubrunfaut has arrived at the conclusion that it is de- 
pendent on fecundation, the eggs which keep best being fecund. On 
the other hand, it has previously been noted by other ‘experimenters 
that the eggs which keep best in the air are those which have not 
been fertilized. The phenomena of osmose doubtless play an important 
part in the conservation, as also do the lime and alkaline salts dis- 
solved in the lime-water. T. 8. 


Miscellanea. 


On Coloured (?) Photography. By Dr. Scnuttz-Setitack. (Dingl. 
polyt. J., cc, 487—489.) 


Copying Drawings by Photography. By G. Meissner. The drawing 
to be copied is laid face downwards on sensitised paper. Ap- 
plicable to reproduction of mechanical drawings for distribution. 
(ibid. 489—494.) 


Further Experiments on Photographic Copying with Carbonate of Am- 
monia. By Dr. H. Voce. (ibid. 504.) 


Towle’s Process for Electroplating the Interior of Metal Pipes. Requires 
a cut to illustrate the mechanical arrangements, in which all the 
novelty lies. (ibid. eci, 49.) 


On the Composition of Crude Tartar. By J. C. Sticut.—Gives the 
proportions of acid tartrate of potash and of tartrate of lime in 
several (15) specimens of raw tartar. (ibid. eci, 82.) 


On the Utilisation of Molybdic Acid for the Colouring of Silk.—Molybdic 
acid is dissolved in concentrated sulphuric acid to saturation ; the 
liquid heated till white fumes begin to escape; alcohol added; and 
the silk immediately dyed in the deep blue liquid thereby produced. 
(ibid. eci, 82.) 
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French Silver Lacquer.—Finely-divided tin, precipitated from its solu- 
tions by zinc. 


Cadmium Sulphide as a Yellow Colouring for Soap. (ibid. 81.) 
C. H. G. 


Clearing of Muddy Waters.—C. Schloesing repeats the observation that 
the finely-divided matters suspended in water settle quickly after 
the addition of a soluble salt. (ibid. 81.) 


Improvement of Refractory Clays so as to fit them for use in the Manu- 
facture of Glass. By Caru. Biscnor. (ibid. cc, 393—398.) 


Concentration of Sulphuric Acid. (Chem. News xxiii, 167; Dingl. polyt. 
J. cc, 419.)—Observations thereupon. (ibid. cci, 45.) 


Preparation and Uses of Manganate and Permanganate of Potash. By 
C. DescLaBissac. (Dingl. polyt. J. cc, 58—60.) 


Uses of Sodium. Py F. Sprinamuut. (ibid. cci, 54.) 


Use of Glass Vessels in Brewing. (ibid. cci, 84.) 


Petroleum Production in America. (ibid. 85.) 


On the Bone-charcoal of Sugar-refineries. By Dr. Wattace. (ibid. 
ceci, 159—165.) 


Apparatus for the Extraction of Oil from Seeds. By H. Von. (ibid. 
eci, 171.) 
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Physical Chemistry. 


On the Influence which the Calcination of some Metallic Oxides exercises 
on the Heat disengaged in their Reactions. By A. Dirre.* 


As a preliminary to the investigation of the influence which the 
physical state of an oxide has upon the heat disengaged in chemical 
reactions, the density of magnesia in the bulky form was determined. 
The magnesia was prepared by calcining magnesium nitrate in an iron 
vessel containing boiling mercury. The product was a fine white 
powder, unctuous, and very bulky. A quantity of this substance was 
introduced into a tared specific gravity flask of about 25 c.c. capacity, 
and the weight ascertained. The flask was then put under the 
receiver of an air pump, through the neck of which a pipette with 
stop-cocks was secured, filled with turpentine specially prepared. A 
vacuum having been maintained for several hours, the stop-cocks of 
the pipette were gently opened, and the turpentine was allowed to 
descend into the flask below. The vacuum was then renewed. After 
some time the flask was placed on a sand-bath, and slowly heated until 
the turpentine began to boil, after which it was closed with its stopper 
and allowed to cool under a bell-jar. By allowing it afterwards to 
remain in melting ice for an hour, the density at 0° was obtained, and 
by then subjecting it to the heat of boiling water, the density was again 
ascertained. From these data, and the known density of the turpen- 
tine at 0° and at 100°, the coefficient of expansion, 2, between these 
the two temperatures was calculated by the formula— 


a = De Ss 
D, 


This method was found applicable to the other oxides to be con- 
sidered in the sequel. 

Magnesia is amorphous, whatever the temperature of calcination 
has been. Four modifications have come under the author’s observa- 
tion, differing in density, in expansibility, and in heat of combination. 
The higher the temperature of calcination, the less the expansibility, 
whereas the density increases, and ‘the quantity of heat disengaged in 
combination with sulphuric acid also increases—a fact opposed to the 
ordinarily received opinion, that the heat evolved by a body diminishes 


* Compt. rend., Ixxiii, 111 ; 191—195, and 270. 
VOL. XXIV. o XN 
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when its density is increased. The following table gives the principal 
results obtained in investigating the properties of magnesia :— 


oe | Coefficient of Heat of 
a of | Density at 0°. expansion from combination 
_ | 0° to 100°. per equivalent. 
SEO. oc ccscccccccee| 3 °1932 0 :0003104 16655 
re 3 °2014 0 ‘0002402 18417 
Dark red heat........| 3 °2482 0 :0001764. 19234 
Bright red heat ...... 3°5699 0 0001634 20094 


When magnesia combines with water, the physical characters of the 
hydrate are similar to those of the oxide from which it is derived. 
Hard and dense magnesia gives a similar hydrate, and the heat of 

5 5 J ? 
combination increases with the density. In general, when one physical 
property is modified, the others show corresponding variations. 


S. W. 


On the Influence exerted by the Crystallisation of Cadmium Ovide on its 
Heat of Combination. By A. Divre.* 


CapMiuM oxide is known to occur in two forms. When obtained by 
calcining the nitrate, it is black and crystalline, but it is yellow and 
amorphous when formed by combustion of the metal in air, or by cal- 
cining the carbonate or hydrate. Ditte finds that these two forms have 
different heats of combination. The black gives less heat in the 
calorimeter than the amorphous oxide. The results are shown in the 
following table :— 


Lk. af. Mean. 
. For a gram 228°8 230°5 229°6 
Black oxide | © a 
For an equivalent 14185 14292 14258 
i. TI. III. Mean. 


‘ Foragram .... 2381°5 235°9 234°9 2341 
Yellow oxid { : 
sow OMe L For an equivalent 14342 14631 14567 14513 


Thus it would seem that crystallisation deprives a body of a small 
quantity of potential heat, a result in accordance with the investiga- 
tions of Favre on the oxidation of carbon and sulphur, and with those 
of Troost and Hautefeuille on silicon. 


Ss. W. 


* Compt. rend., Ixxiii, 272. 


5 ua Rey 


Vege eae a 


PHYSICAL CHEMISTRY. 871 


On the Heat Phenomena which accompany the Transformation of Nitrogen 
Tetroxide into Nitric Acid, and the Introduction of these two Bodies 
into Organic Compounds. By L. Troost and P. Haure- 
FEUILLE.* 


THIs communication gives the results of experiments instituted to 
determine the quantity of heat disengaged when nitrogen tetroxide is 
converted into nitric acid, when the tetroxide is substituted for 
hydrogen in organic compounds, and in the formation of nitric ethers. 
The heat disengaged in the conversion of nitrogen tetroxide into nitric 
acid was first determined and found to be 23,500 heat units for an 
equivalent. Nitric acid, however, when reduced to hyponitric acid, 
disengages more heat the greater the concentration ; thus acid of the 
maximum density gives 17,500 heat units; acid of sp. gr. 1°48 gives 
17,100; acid of sp. gr. 1°46 gives 16,900; and acid of sp. gr. 1°43 gives 
15,300. 

The heat disengaged in the reduction of nitric acid (whatever be 
its state of concentration) in substitution is always much smaller than 
the total heat observed in the combustion of the substitution-com- 
pounds. The following table gives the principal results. The second 
column of figures shows the heat disengaged by the reduction of the 
nitric acid employed, as determined in each case: 


Heat disengaged by an Heat disengaged in the 

Products of substitution. equivalent of reduction of 

the organic body. the nitric acid. 
Nitrobenzene ........++.. 88400 16900 
Dinitrobenzene .........- 76800 34400 
Nitrotoluene .......e00+ 38000 16900 
Dinitrotoluene .......... 76000 34400 
Nitronaphthalene ........ 36500 15200 
Dinitronaphthalene ...... 73000 32300 


In the production of nitric ethers the amount of heat disengaged is 
not so great as with the substitution-compounds. This appears from 
the following table :— 


, Heat disengaged by an 
Nitric ethers. Heat powers by an equivalent of 
ss aaeeaiatel the nitric acid used. 
Nitroglycerin ........000+ 19000 6330 
Gun-Cotton....cccssesecs 52000 10400 
Nitromannite ........644. 24500 4080 


* Compt. rend., lxxiii, 378—382, 
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On the Heat Evolved in the Formation of Organic Derivatives of Nitric 
Acid. By M. Berruetor.* 


THE author has determined the amount of heat evolved in the forma- 
tion of some of the more important nitro-compounds, viz., ethyl 
nitrate, nitroglycerin, nitromannite, gun-cotton, xyloidine, nitro-, 
dinitro-, and nitrochloro-benzenes, nitrobenzoic acid. 

I. Ethyl nitrate——In the formation of this ether according to the 
equation : 

C.H,O + NO;H = C.H;(NO,;) + H.0. 

5,800 heat units are disengaged per equivalent of nitric acid ; it may be 
calculated that in its formation from its elements, C, + H; + N + 0O;= 
C.H;NO;, 65,500 heat units are disengaged ; by its combustion with an 
excess of oxygen, 295,000. The reaction was effected directly in a 
calorimeter with absolute alcohol and acid of 1°50 sp. gr., and an almost 
theoretical yield obtained. (A detailed description of the precautions 
observed is reserved for a special memoir.) It being necessary in the 
calculation of the experiments to take into account the previous hydra- 
tion of the acid employed, the solution of the water formed during the 
reaction in the acid, and the solution of the nitric ether, the amount of 
each of these corrections was directly determined. The curve obtained 
for the heat of hydration of nitric acid agrees well with the results of 
Hess and Thomsen. Similarly the curves for the mixtures of nitric 
and sulphuric acid, and for the hydration of the nitro-sulpharic acid 
employed, were experimentally determined. 

II. Nitroglycerin.—This was prepared in the calorimeter by means 
of nitro-sulphuric acid, under conditions similar to those lately 
described by Champion; the yield is four-fifths of the theoretical, 
secondary reactions being avoided. All corrections being made the 
normal reaction— 


C;H,0; + 3NO3H = C;H;(NO;)s + 3H,0 


was found to disengage 13,000 heat units, or 4,300 per equivalent of 
acid entering into combination. This latter number, which is con- 
siderably lower than that for nitric ether, shows that the acid and 
glycerin have retained almost the whole of their reciprocal energy in 
the compound, which explains the ready decomposition of nitroglycerin 
and its formidable effect. 

III. Nitromannite was prepared by the action of nitro-sulphuric 
acid; the reaction is slow and lastsa considerable time. Admitting an 
entire conversion, the numbers obtained give 21,200 heat units for the 
reaction— 

C;Hy.O. + 6NO,H = C.Hs(NOs)¢ + 6H,0, 
or 3,500 per equivalent of acid fixed. 
* Compt, rend., lxxiii, 260—263. 
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IV. Gun-cotton.—This was prepared by the action of nitro-sulphuric 
acid, the reaction being stopped at the end of 20 minutes and the 
product weighed, whereby the amount of acid fixed was determined. 
It was found each time to amount to 4°5 equivalents. 11,000 heat 
units were disengaged per equivalent of acid fixed, or 55,000 in the 
normal reaction— 


CHO + 5NO;H = C.2Hi;0;(NO:); + 5H,0. 


These numbers, compared with those for nitroglycerin, explain the 
relatively very great stability of gun-cotton. The amount of heat set 
free in the explosive decomposition of nitroglycerin, calculated on the 
most probable hypothesis, is about double that evolved by an equal 
weight of gun-cotton. 

V. Xyloidin.—In the reaction— 


C;HyO; + NO;H = C,H,O,(NOs) -+- H,0, 


12,600 heat units are set free, the product being isolated in the solid 


state. 
VI. Nitrobenzene.—The normal reaction, 


C;H, + NO;H =T C;H;(NO,) + H,0, 


disengages 36,200 heat units. 
VIL. Dinitrobenzene—Prepared from nitrobenzene and nitro-sulphuric 


acid. In the reaction— 
C,;H;NO, + NO;H — C;H,(NO;)2 + H,0, 


36,060 heat units are disengaged, the product being solid. Evidently 
the amount of heat disengaged is proportional to the number of equiva- 
lents of acid fixed. Also the amount disengaged in the case of nitro- 
benzene and other nitro-compounds is far greater than in the case of 
nitric ether, nitroglycerin, &c. This explains how it is that the 
explosive energy of the latter is much greater and their stability less ; 
also their comportment as ethers decomposable by potash, with repro- 
duction of the alcohol and acid. Potash, by the action of which on 
nitric acid only 14,000 heat units are disengaged, cannot yield suffi- 
cient energy to reproduce the acid and benzene, whose union to form 
nitrobenzene gives rise to the evolution of 36,000 heat units; on the 
other hand, it does possess sufficient energy to cause the decomposition 
of nitric ether and nitroglycerin, since only from 4,000 to 6,000 heat 
units are necessary for the regeneration of each equivalent of acid. 
The number 36,000, for nitrobenzene, is also worthy of note, inasmuch 
as it is nearly the amount of heat disengaged by the action of hydrogen 
on nitric acid :— 


H, + NO;H — NO.H + H,0. 
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VILL. Chloronitrobenzene.—In the reaction : 
C.H;Cl + NO,H = C,Hi(NO,.)Cl + H,O, 


36,000 heat units are disengaged. As is well known, two. isomeric 
bodies are formed simultaneously in this reaction; their heat of solution 
was therefore determined with the mixed product itself. 

IX. Nitrobenzoie Acid.— 


C,H,0, +:-NO;H — C,H;(NO,)0, + H,0. 


Here also about 36,000 heat units are disengaged, which number 
remains, it seems, almost constant in the nitration of benzene and its 
immediate derivatives. Toluene, xylene, phenol, mononitrophenol, 
yield higher numbers; these, however, the author does not quote, as 
he believes partial oxidation was not avoided. 


H. E. A. 


On the Compressibility and Dilatation of Gases. By M. Amacat.* 


THE author compared the coefficients of expansion of sulphurous acid 
and carbonic acid gases, under constant (atmospheric) pressure, with 
that of air, between 0° and 250°. The following table gives the 
results, calculated on the supposition that the coefficient for air has 
the constant value 0°00367 :— 


Sulphurous acid. Carbonie acid. 

0° to 10° ...... 0°004283 Be WD vesveses 0:003724 
I OO ....:. 004005 yp OU sebsve00% 003704 
Se OF tessa 003846 gp BE hase vous 003695 
6 PR cise s CRE oo BE éxeesees 003690 
——  gror rr 003718 . /.  merrerre - 003687 
“.  aereerres 003695 jp WF sicesess 003682 
— weoerers » 003685 


Having thus found that these two bodies first begin to behave as 
perfect gases at 250°, and even then seem to tend to different limits, 
he determined to examine how far they departed from the law of 
Boyle and Mariotte. The initial pressure being that of the atmosphere, 
he reduced them to one-half of their volume, and found the value of 


‘a! 


the ratio 2° at different temperatures. The following table gives the 
P 


results of his labours :— 


* Compt. rend., Ixxiii, 183—186. 
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Sulphurous acid. Carbonic acid. 
| oe xverrrere ~ 10185 BE vdvccssees 10065 
ee geeerr erry 10110 9» 90°.... .e0e-- 1:0086 
y» 100°.......... 10054 7? eS 1-0023 
gp BOW 80sec oes 1:0052 oe gee 10014 
Re 1:0021 <a ... 1:0008 
BE sercves ee. 10016 oo BO shecenisen 1-0006 


Comparing these values with the coefficients of expansion, he points 
out that the deviation from the law of Boyle and Mariotte follows 
nearly the same law as the deviation from the normal co-efficient of 
expansion. From these results he hopes to be able to ascertain the 
probable point of liquefaction of those gases which have not hitherto 
been reduced to the liquid state. 

S. W. 


On Heat of Neutralisation. By JULIUS THOMSEN.* 


In the following table the author gives the numbers of thermal units 
evolved when one molecule of sulphuric hydrate or an equivalent 
quantity of another acid, diluted with 400 molecules of water, is 
neutralised with an equivalent quantity of base in the same state of 
dilution. Thus, 800 molecules of water enter into the reaction for 
every molecule of salt formed, except when the want of solubility 
demands the addition of a larger quantity of water. 

The hydrates are represented by putting a horizontal line as 
many times above the symbol of the radical, as the molecule contains 
the radical hydroxyl. 'Thus, KOH = K; FeO,H; = Fe; C.H,O, = 
Ac; C:H.0O,; = O; C,H,O,; = Su, &c. The formule of reaction, as 
(KOHAgq, CIOHAgq) or (BaO,H,Aq, SO,H,Aq), &c., become therefore 
(KAq, ClAq), (BaAgq, SO,Aq), &e. 

The author has determined the heat evolved for the different degrees 
of neutralisation, but has in these tables given only the results refer- 
ring to the formation of neutral salts. 

In the tables the total heat as obtained by experiment is given; but 
it must be remarked that when, as with barium, the salt formed is 
insoluble, the total heat evolved is in reality the sum of the heat of 
neutralisation and of the heat of precipitation. The author has shown 
in other papers how this heat of precipitation can be eliminated from 


the results given below. 


* Deut. Chem. Ges. Ber. iv, 586—590. 
+ The author remarks that in another paper of his (of which an abstract has 
been given on page 473 of this volume) some numbers given are inexact, but that 


the general result is not thereby affected. 
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Tabie I, 
R Sulphuric acid Hy —- Nitric acid Acetic acid 
(R,H80.Aq).] (g oifC1Aq). | 2HNO;Aq).) (R,2CyH,03Aq). 
2 LiAq 31290 27700 — — 
2 NaAq 31380 27490 27360 26370 
2 KAq 31290 27500 27540 26430 
2 TlAq 31130 44340* — _— 
2 NAeyAq 31010 — — — 
BaAq 36900* 27780 28260 26900 
SrAq 30710 27630 sone = 
CaAq 31140 27900 ~ one 
Mg 31220 27690 27520 — 
2 NH,Aq 28150 24540 24640 — 
2 NAe;Aq 28340 25040 _ — 
Mn 26480 22950 one ~ 
‘Ni 26110 22580 _ — 
Co 24670 21140 —~ on 
Fe 24920 21390 ~ _ 
Cd 23820 20290 20320 —_ 
Zn 23410 19880 _ 18030 
Cu 18440 14910 14890 12820 
Pb 21060* 14360* 15340 13120 
CuO 18800 15270 15250 13180 
HgO ye 19420 _ — 
PbO 23500* 16790* 17770 15460 
Ag,O 14490 42380* 10880 — 
2 Al 20990 18640 — — 
2 Be 16100 13640 _ o~ 
3 Cr 16440 13730 — _ 
2 Au — 13680 _- _ 
2 Fe 11250 11150 11200 7990 


* In the cases marked by the asterisk, the salt formed is insoluble, or almost 
insoluble, so that either the whole or part of the heat of neutralization has to be 


added to the heat of precipitation. 


_ 
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Taste II (R,QAq). 
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Q. 
R. Hyposul- | Sulphovinic Chlorie acid,| Hypophos- | Hydrogen 
phuric acid, acid, 2HC1O ’| phorous acid,| sulphide, 
H.8,0,. |2HC,0;.80,. s* | 2(H.PH,0,).| 2(H.SH). 
2 NaAq 27070 26930 27520 30320 15480 
2 NH;Aq —- --- —_— — 12390 
BaAq 27760 27560 28050 30930 15750 
Mg 27540 — — -- —~ 
Co — 21120 — — none 
Cd 20360 — — — —~ 
Cu ~ 14840 15550 — ~~ 
2 Fe — _ 10700 — — 
Taste III.—Normal Sodium Salts. 
Q. (2NaAq,QAq.) 
Hydrofluoric acid oes. sees eeeeee 2(H.F1) jeeedeun 32540 
Sulphuric acid. = H,.SO,.. ere 31380 
Selenic acid . oa ° Saearrerr e 30390 
Hy pophosphorous acid icnawnebeul Rt | ae — 30320 
Sulphurous acid .........0ee eee. H;.SO; 28970 
Metaphosphoric acid . osonee | Sie ies 28750 
Phosphorous acid.......eseee sees H,.PO,H ian en 28370 
ES errr: a ee 28280 
Hydrochloric oid Gees eennae we 2(H.Cl) maces 27480 
Hydrobromic acid .....+++-ee+++| 2(H.Br) ...... 0. eee 27500 
Hydriodic acid.. en ) eee 27350 
ree jenn so] SED «0.0600. 50:00 27520 
Nitric acid Sala 2(H.NO3) eons 27360 
Hyposulphuric So ates neice 2Se0g veces tees 27070 
ee (055) ME: sossenenes 27020 
Chloroplatinic acid ......+..+0065 He. PtCle oes eeees 27220 
Hydrofluosilicic acid ........++++| HoSiFle .....eeeee 26620 
Sulphovinic acid ....+.+eeeeeeees 2(H. C,H,SO,) . peas 26930 
Formic acid ....0..0++ s50seens eel ED o60e9000 26400 
DERM, 5.05005000 000460054.05')) SD +6 096000 26310 
Pyrophosphoric ae aiid (Hy.P:07)....-2 006. 26370 
Orthopkosphoric acid........+.+. = ee ere 27080 
Orthoarsenic acid H,.ASO,H Sebi 27580 
rer rrerrrrr Co eS ae 25470 
Tartaric acid........+. socccesseond Snakes 25310 
EE sine dd chweewnnee Hy.C,H40,4 ... 24160 
CM, 6566.50 050.0015 400% pO ore 24720 
NINE 65.66.0096 00.060666 40 re 20180 
I EEE bows cco be as oowswen's H,.B,0,4 20010 
Hypochlorous acid ..........+.+.| 2(H.ClO) ...... eee 19370 
Hydrosulphuric acid ........+44. 2(H.SH).......+. eee 15480 
Hydrocyanic acid ......+.ee00e- 2(H.Cy) .. ° 5530 
eee err }(H,.Sn0,).. ivvnwee 4780 
Silicic acid 3(H4.Si0,) .. nae 2710 


R. S. 
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On the Inaceuracy of Favre and Silbermann’s Thermochemical Deterii- 
nations made with the Mercury Calorimeter. By Jutius THoMsEN.* 


Tue fact that almost all the author’s determinations of the heat of 
neutralisation are lower than those which Favre and Silbermann 
have made with the mercury calorimeter, seems to indicate that 
although that apparatus may be useful for comparative, it is useless for 
absolute determinations. The author gives a table of the differences 
between his own results and those of Favre and Silbermann (Table II 
below), and points out, as a decisive argument against their apparatus, 
that several numbers determined by him according to three different 
methods, have been found to agree well with each other, but to differ 
from those obtained with the mercury calorimeter. 

For instance, the difference of the heat evolved when sulphuric acid 
is neutralised with certain bases (HKO, HNaO, NH,HO), from that 
evolved by hydrochloric acid on neutralisation with the same bases, hus 
been determined by the author—Ist, by direct neutralisation; 2nd, by 
decomposition of the sulphates of those bases with barium chloride ; 
3rd, by partial decomposition. 

The following Table exhibits these differences, as compared with 
those which would follow from Favre and Silbermann’s results :— 


Tanie I. 


Method Sodium Potassium Ammonium 
— Hydrate. Hydrate. Hydrate. 
Neutralisation ..........eeee. 3890 8784. 3608 
Double decomposition ........ 3872 3832 3704 
Partial decomposition ........ 3852 3807 3608 
| 
(NT Ce Paar tae eee 3871 3807 3673 
Favre and Silbermann........ 1364 854 2308 


The next table contains the numbers of thermal units by which Favre 
and Silbermann’s determinations of the heat of neutralisation for the 
reaction (R, Q, aq) differ from those of the author. 


* Deut. Chem. Ges. Ber., iv, 591. See further p. 597 of the sanie Journal, where 
the author replies to the observations of H. Ste. Claire Deville (Bull. Soc. Chim. [2], 
xiv, 5) who maintains the accuracy of Favre and Silbermann’s mercury calorimeter. 


+ Pogg. Ann., exxxviii, 504. 


Sata 


[> 


PHYSICAL CHEMISTRY. 879 


TauLeE II, 


Q. 
R. 
H1,S0,. 2HCl1. 2HNO3. 2CH,0. 
2 NaAq + 240 + 2766 + 8206 + 830 
2 KAq + 876 + 3812 + 3480 + 1516 
BaAq + 4486 + 2824 + 2460 — 396 
2 NH;Aq + 1230 + 2532 + 2712 — 
Mg — 2340 — 1250 — 1810 _— 
M — 2330 — 485 ne _ 
Ni — 2246 - 1756 = a 
Co — 1110 — 392 - aes 
Fe — 3176 — 1734 - _ 
cl — 3340 — 4072 — 4088 -_ 
Zn — 2500 — 3266 — 3184 — 2590 
Cu — 38000 — 2078 — 2060 — 2292 
PbO — 776 + 5756 +.710 + 1216 
Ag,O -— + 3556 + 1532 _ 
2 Al + 906 ~~ — oe 
§ Fo + 2222 — — 
R. § 


On the Length of Time required for the Evaporation and Condensation 
of Solid Bodies. By ALEXANDER NAauMANN.* 


THE vapour-tensions of carbon trichloride and of naphthalene have 
been examined with Hofmann’s apparatus for the determination of 
vapour-densities, modified in such a manner that on heating, as well 
as on cooling, it quickly attained a constant temperature. It was 
observed that, in the case of both vapours, the tension became constant 
two minutes, or at the most five minutes, after the commencement of 
the passage of steam, alcohol-vapour, or water of 15° through the sur- 
rounding cylinder. From this the author infers that the time of evapora- 
tion and of condensation of solid bodies in a vacuum is very short. 

The following results, approximate with regard to the vapour- 
tensions, are given :— 


Tension at 15°. Tension at 78°. Tension at 100°. Boiling point. Melting point. 
C.Cl, 1mm. 13°5 mm. 31 mm. 182° 160° 
C,H, 2 mm. 9 mm. 20°5 mm. 218° 79°2° 

R. 8. 


* Deut. Chem. Ges. Ber., iv, 646. 
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On the Theory of Dissociation. By A. HorstMann.* 


THE author traces the connection between the temperature, pressure, 
and the other elements which are of influence in a case of dissociation 
lately examined by H. St. Claire Deville. When steam acts upon iron 
in a closed vessel, there exists at every temperature a tendency towards 
the establishment of a constant ratio between the partial pressures of 
the steam and of the hydrogen which, while dependent upon the tem- 
perature, appears to be independent of the quantity of iron and its 
oxide, and of the absolute pressure of the gases. This may be ex- 
plained by Pfaundler’s hypothesis that in a given time there are as 
many molecules of water decomposed as newly formed. The author 
considers it admissible to suppose that, at the moment when these two 


reactions take place, a molecular compound FeOH; is formed, which, © 


however, according to temperature or other circumstances, is imme- 
diately split up again either into Fe + H,0, orinto FeO + H. If such 
a compound were formed, then according to the mechanical theory of 
heat, the pressure of the hydrogen and that of the steam would in- 
crease according to the same law, which can be expressed by the 
equation— 
» = at 2 
dp = dT Apap 

where A represents the mechanical equivalent of heat, T the abso- 
lute temperature, dv the volume of the liberated gas, Q the quantity of 
heat consumed in the process of decomposition, and dp the increment 
of pressure. év remains the same for steam and hydrogen. Q can be 
computed from the heats of combustion. By the combination 


of 16 pts. of oxygen with iron, are evolved 66,100 thermal units. 
os! - » hydrogen ,, 59,200 in 


so that the difference ........eseeeeeee+ 6,900 


shows how much more heat is consumed when H,O instead of Hy, is 
separated from the compound FeOH:. Q, and consequently dp, is 
greater in the case of steam.+ Calling the pressure of the hydrogen 7, 
and that of the steam p2, we see that p, increases faster than p; 
and that the ratio p,: p, diminishes as the temperature rises; and this 
is confirmed by experiment. 

If it be supposed that the quantity of heat which, during the process 
of decomposition, is consumed for internal work (this quantity, in the 
case of hydrogen, being called U, and in the case of iron U,) does not 
vary with the temperature, then another equation can be deduced— 


* Deut. Chem. Ges. Ber., iv, 635. 
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loc? ~ ag _ a3 ; 1 
— AR T’ 
in which R = 8% Land s, being the molecular volume of H, or of H,0, 


and U=U,—U:. The unknown quantities C and U can be deter- 
mined by two observations, and then the above equation will furnish 


the value of ?* for every temperature. 


Ig 


The following table shows how far the experimental values agree 
with those obtained by calculation from the equation :— 


Temperature. Found. Calculated. 
200° 20°49 23°07 
265° 13°96 1401 
360° 8°62 8-11 
440° 575 O75 
860° 2°34 2°08 

1040° 1:74 1°65 
1600° 0°92 1:06 


The value of U is found from the above equation to be — 3900 heat 
units instead of —6900, which number would directly follow from 
the known heats of combustion of hydrogen and iron. But consider- 
ing the sources of error to which the determinations of the heats of 
combustion, as well as of the ratio 2 are subject, we must be con- 


Io 


tented that the value of U, whether obtained directly or indirectly, has 
the same sign and is of the same order. 


R. §. 


On the Influence exerted in the Voltaic Battery by the Size of the Plates. 
By Tu. pu Moncen.* 


Tne author proposes to himself two questions: Ist, whether the wear 
and tear of zinc and exciting liquid in a battery, occasioned by increas- 
ing the electro-positive plate, is balanced by the advantage which 
accrues in overcoming resistance; and 2ndly, whether, if the surface 
of the electro-negative plate is increased, the feebleness of intensity 
produced by a small electro-positive plate will be compensated. To 
the first question he answers, that it depends essentially on the circuit. 
If the resistance be great, experiment shows that the intensity of the 
current is but little affected ; but when the circuit has a small resistance, 
the resistance of the battery cannot be neglected, and may prepon- 
derate. To reply to the second question, he has had recourse to a 


* Compt. rend., lxxiii, 486—440. 
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series of experiments, which show that it is advantageous to increase the 
electro-negative plate, not only for economy, but for intensity and per- 
manency of action. 


Ss. W. 


On the Transport of Salts by the Electric Discharge. By 
M. BecqueEREt. 


In this communication Becquerel shows that only certain salts are 
transported by the electric discharge, and these only in one direction, 
namely, from the negative electrode to the positive, and not, as would 
have been supposed, from the positive to the negative. In his experi- 
ments he has made use of an ordinary electrical machine and of an 
induction coil, taking care that the spark was not of such intensity as 
to decompose the bodies under examination. Pieces of paper saturated 
with solutions of the salts were so connected with the electrodes of the 
machine, that a discharge could be passed from one to the other. 
Thus a slip of paper moistened with a solution of ferrous sulphate 
was placed on a platinum plate in connection with the machine. Ata 
distance of one or two centimetres from this, another slip of paper 
moistened with a saturated solution of potassium ferricyanide, was 
attached to a platinum ball in connection with the earth. When 
the machine was put in action, a blue precipitate was formed on the 
ferrous sulphate, and none on the potassium salt. When the opera- 
tion was performed inversely, no precipitation took place. Other 
bodies were examined in like manner, and the following were found to 
be transported from the negative to the positive electrode, and not in 
the opposite direction :— 


Potassium ferricyanide Sulphuric acid 
Potassium dichromate Phosphoric acid 
Barium chloride Ammonium chloride 
Sodium chloride Ferrous chloride. 


Potassium chloride. 


The following substances were not transported, whichever might be 
the direction of the current :— . 
Cobalt chloride Platinum chloride 
Silver nitrate Potassium hydrate 
Potassium sulphate, &c., de. 


Ss. W. 


ees 


[ee 
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Second Memoir on the Decoloration of Flowers and Leaves by Electric 
Discharges. By M. BecqueRre..* 


THe action of temperatures varying from — 15° up to 100° upon the 
coloured tissues of plants has given results similar to those obtained 
by the action of feeble currents of electricity, described in a former 
paper.t Thus the petals of red flowers, such as the poppy, when 
exposed to a temperature of — 12° to — 15° for half an hour, assume a 
violet tint; the leaves of the Begonia discolor, which are green on the 
upper and red on the lower surface, show effects of the same kind; at 
first an infiltration of the colouring matter takes place, the upper 
surface becoming of the same colour as the lower; gradually the green 
colour of the upper surface becomes visible, until after a certain time 
both sides of the leaf present the same tint; if the action be continued, 
the colour of the chlorophyll partially disappears. 

At zero the petals and leaves experimented on do not appear to 
undergo any change, and it is only when the temperature is raised to 
from 50°—60°, that the phenomena of decoloration begin to manifest 
themselves in the same manner as before described. If a petal which 
has taken a violet colour from exposure either to a high or low tem- 
perature is placed in water rendered slightly acid with acetic acid, it 
recovers its original red colour; if, on the contrary, it is placed in 
water containing a little ammonia, the violet colour becomes more pro- 
nounced. 

In the three methods, it appears that an alteration of the envelopes 
of the cells takes place, which allows the coloured liquid to diffuse to 
the exterior; on examination by the microscope, however, no change 
in the structure can be detected; a chemical change, attended with 
destruction of the red colouring matter, must also have taken place. 

The petal of a poppy when rubbed in a mortar with a little water, 
gives, on slight pressure, a violet-coloured liquid, instead of a red liquid, 
as might have been expected; the liquid obtained has the same tint as 
that of a petal which has been electrified. Pieces of paper coloured 
with this liquid, and exposed to the action of electricity, do not alter 
in tint, but gradually become white. Red and yellow flowers do not 
act precisely as red flowers; electricity easily destroys their colouring 
matters, but it does not act by first rendering them soluble in water, 
as is the case with the violet produced from the red flowers. 

A. F. 
* Compt. rend., lxxiii, 302—306. 
t+ Journ, Chem. Soe. [2], ix. 
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Elementary Deduction of the Fundamental Equation of the Dynamical 
Theory of Gases. By L. PraunpLeR. (Wien. Acad. Ber. lxiii [2], 
159-169.) 


On Motion and Equilibrium, with special reference to the Diffusion of 
Gaseous Mixtures. By J. Sreran. (Ibid. 63, 124.) 


On the Theory of the Molecular Motions of Gases. By J. THOMSEN. 
(Deut. Chem. Ges. Ber. iv, 595.) 


The Physical Characters of Carbonic Acid, a Contribution to the Theory 
of Gases. By G. Recxnacen. (Pogg. Ann. Ergiinzungsband, v, 
563—592.) 


Relations between Atomic Weights. By F. Wrepen. (Ibid. 571— 
574.) 


Apparatus for the convenient Arrangement of Certain Combinations of 
Galvanic Elements. By C. Boun. (Pogg. Ann. Ergiinzungsband, 
v, 648—653.) 


Action of the Secondary Currents of the Voltaic Battery on the Primary 
Currents, and on one another. By P. Riess. (Pogg. Ann. exliii, 
195—211.) 


Refraction relations of Fuchsine. By O. Curisttansen. (Ibid. 250— 
257.) 


On Anomalous Dispersion. By A. Kunpv. (Ibid. 259~269.) 


Anomalous Dispersion of acute-angled Prisms. By V. y. Lana. (Ibid. 
269—272.) 
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Abnormal Sequence of Colours in the Spectra of certain Substances. 
By Setimerer. (Ibid. 272—282.) 


Anomalous Dispersion of certain Substances. By L. Soret. (Abid. 
325—328.) 


Nole on the Spectruin of Uranus and the Spectrum of Comet I., 1871. 
By W. Hucains. (Proc. Roy. Soc. xix, 488.) 


Inorganic Chemistry. 


Lhe Action of Hydrogen upon Nitric Acid. By E. BourGorn.* 

As the result of a series of electrolytic researches previously published, 
the author has shown that there is satisfactory ground for assuming that 
when nitric acid is diluted with a considerable quantity of water, a 
hydrate of the formula N,0;.4H,O is produced; notwithstanding that 
H. St. Claire Deville, from an examination of the action of zine upon 
nitric acid, has assigned to the same body the formula N,O;.2H,0. 
When this acid, in different degrees of concentration, is submitted to 
the action of the electric current, it is supposed to undergo decom- 
position in the following manner :— 


N.O;.4H.O = (N:O; -f O;) + 4H. 


oxygen gas alone being evolved at the positive pole, while the acid 
steadily concentrates at the same point. Atthe negative pole hydrogen 
is set at liberty, but this gas, finding itself at the moment of liberation 
in presence of a certain amount of nitric acid, reacts upon the latter, 
with results varying according to the concentration of the acid. The 
examination of this latter action is more especially the subject of the 
present paper. 

[. When a very dilute solution, previously freed by boiling from dis- 
solved oxygen, is submitted to electrolysis, pure hydrogen alone is 
evolved at the negative pole; the nitric acid during the whole period 
of the experiment not being sensibly affected by the nascent gas. The 
analytical results confirm this assertion. 

II. When the solution is less dilute, corresponding nearly to the 
formula N,O;.2H,0 + 12°5 Aq., the hydrogen evolved, at first pure, 
soon contains a small quantity of nitrogen, and towards the termina- 
tion of the experiment, ammonia may be detected in the decomposing 


cell. 
* J. Pharm. [4], xiii, 266—270. 
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ITI. With a solution one-fourth of the preceding strength, N,O;.2H.0, 
38 Aq., hydrogen only can be collected at the commencement, as in the 
previous instance; the gas, however, soon contains nitrogen, which 
latter increases gradually, till, having attained a maximum, it finally 
disappears. This reaction is explained by the fact that, during the 
experiment, the acid, becoming gradually weaker, is at length no longer 
able to evolve nitrogen. The liquid was carefully examined for 
nitrous oxide, which, owing to its ready solubility, would have remained 
in solution, but the results in this particular case were always 
negative. 

IV. When the solution is much more concentrated, containing only 
15 eq. of water, no hydrogen is evolved from the negative pole, 
although oxygen is freely liberated from the positive pole; the whole 
of the hydrogen set at liberty reacts upon the acid, and the pro- 
ducts of this reaction remain gt first dissolved. The solution surround- 
ing the negative pole soon acquires a blue coloration, and then hydrogen, 
mixed with a small quantity of nitrogen, is slowly liberated. After 
some hours a new gas appeared, which gradually, but completely 
replaced the hydrogen, and finished by disappearing in its turn, as 
shown in the accompanying table. The gas proved to be nitric 
oxide. 


Gas collected. | 1 hour. {12 hours.|15 hours.|20 hours.|30 hours.|48 hours.|/50 hours. 


Hydrogen....| 98°96 92°5 — 69°1 83:1 98°6 100° 
Nitrogen .... 1°04 3°5 1°4 3°4 10°1 1°4 — 
Nitric oxide .. — 4°0 98 °6 27°5 6°8 —_ — 


Towards the termination of the experiment, the negative liquid con- 
tained a considerable quantity of ammonia, and possessed, moreover, 
the characteristics of an aqueous solution of nitrous acid; it reduced 
permanganate of potassium and chloride of gold, and when neutralized 
with an alkali, not only blackened a solution of ferrous sulphate, but 
disengaged ruddy vapours upon the addition of dilute sulphuric 
acid. 

V. When the pure acid, N,0;.4H,0 is electrolysed, the evolution of 
gas, at first nil, soon becomes extremely rapid, and the gas which is 
collected is entirely absorbable by a solution of ferrous sulphate; it is 
pure nitric oxide. After a while hydrogen makes its appearance, 
when the liberation of nitric oxide slowly ceases. 

The foregoing gaseous mixtures were analysed by mixing them with 
oxygen, and then adding a solution of caustic potash; the excess of 
oxygen having been removed by pyrogallic acid, the hydrogen was 
determined by explosion in the usual way. In conclusion, the author 
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states that these experiments show that nitrous acid, nitric oxide, 
nitrogen, and ammonia result from the reducing action of hydrogen 
upon nitric acid, and that they furnish additional evidence of the ener- 
getic action of hydrogen gas, when the latter is capable of exerting its 


power in the nascent state. 
J. W. 


Action of Iodine upon Insoluble Sulphides. By E. F1uuo. and 
J. MELLIES.* 


Cerrrain facts which presented themselves during the analysis of sul- 
phuretted waters by means of iodine, induced the authors to study 
more closely the action of this element upon the metallic sulphides. 
In the present instance they confine themselves solely to its action 
upon insoluble sulphides, employing for the purpose both natural and 
artificially prepared compounds. 

Sulphide of zinc, obtained by decomposing a solution of zinc acetate 
with hydrosulphuric acid, is rapidly decomposed by dry iodine at the 
ordinary temperature, zine iodide being produced, while sulphur is set 
at liberty. The reaction commences instantly, and the mass becomes 
sensibly warm; the decomposition, however, under these circum- 
stances is never quite complete, even in presence of a large excess of 
iodine, but the sulphide is entirely destroyed if the mixture be placed 
in a tube hermetically sealed, and heated for a short time to a tempera- 
ture of 200°. When iodine is thrown into water containing sulphide 
of zinc in suspension, the action, at first slow, gradually increases, 
according as the zinc iodide already formed permits a larger quantity 
of iodine to pass into solution. “The action is very rapid when the 
water is raised to its boiling point, a few minutes sufficing to effect 
complete decomposition of the sulphide. As in the former instance, 
almost the whole of the sulphide is transformed into iodide, but a 
slight secondary reaction ensues, which results in the formation of a 
small quantity of sulphate; 100 pts. of sulphide yield 98:5 pts. of 
iodide and 1°5 pt. of sulphate, the phenomenon of oxidation being 
due to the decomposition of water, with formation of traces of bydriodic 
acid. The action of alcoholic or ethereal solutions of iodine upon zine 
sulphide is as energetic as when water is employed, while the propor- 
tion of sulphate produced under these circumstances is very small, 
and disappears entirely when carbon disulphide is employed as a solvent 
for the iodine. 

When finely pulverised zinc-blende is used instead of the artificial 
sulphide, the action proceeds with extreme slowness at the ordinary 
temperature, but in a sealed tube at a temperature of 200° the decom- 


* Ann. Chim. Phys. [4], 58—64. 
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position is rapidly complete; a small quantity of sulphate likewise 
results during this reaction. 

The sulphides of manganese and cadmium and ferrous sulphide be- 
have towards iodine in a manner precisely similar to sulphide of zinc; 
but ferric sulphide and white pyrites are decomposed in presence of 
excess of iodine, with formation of ferrous iodide, one equivalent of 
iodine replacing one-half and two equivalents of sulphur respectively. 
The authors pertinently remark that it is a very unexpected observa- 
tion that the ferrous salt should remain stable in presence of a consider- 
able excess of iodine. 

The sulphides of nickel, cobalt, and bismuth, and the native sulphide 
of antimony, are decomposed slowly in the cold, but rapidly at 200°. The 
artificial antimony sulphide is also attacked by dry iodine, and in 
presence of water, this latter reaction results in the formation of oxy- 
iodide of antimony and hydriodic acid. 

Artificial stannous sulphide is easily decomposed in the cold by 
powdered iodine, the temperature of the mixture rising to such @ 
degree that a portion of the iodine is volatilised. Stannous iodide is 
formed, which, if alcohol has been employed, may be obtained in long 

-needle-shaped crystals. Stannic sulphide (awrwm musivum) is, on the 
contrary, but slowly attacked in the cold by iodine, whatever solvent 
be employed for this body ; the action is complete at 200°, with forma- 
tion of stannic iodide. 

The two sulphides of arsenic react very quickly with iodine at the 
ordinary temperature, the mixture becoming liquid at 80°. The com- 
position of the iodides resulting from this reaction has not yet been 
satisfactorily ascertained. When artificial sulphide of lead is mixed 
with dry iodine, an instantaneous reaction takes place, attended with a 
sublimation of a small quantity of the iodine; iodide of lead is imme- 
diately formed, as indicated by its characteristic yellow colour, but no 
sulphate is produced in this reaction, even when it is effected in pre- 
sence of water. Galena is similarly attacked, but with greater diffi- 
culty. Both copper pyrites and the artificial sulphide are decomposed 
under the influence of iodine, with production of insoluble cuprous 
iodide, but the pyrites require a temperature of at least 200°. Since 
the iodide of iron produced in this manner is soluble, the reaction may 
be utilized for the analytical separation of the copper and iron con- 
tained in this mineral. 

Mercurous sulphide, or at least the precipitate which is obtained by 
passing a current of sulphuretted hydrogen gas through a solution of 
mercurous nitrate, undergoes very rapidly the action of iodine, but 
mercuric iodide is formed. This fact may be considered as an argu- 
ment in favour of the views of those chemists who do not admit the 
existence of a mercurous subsulphide. Mercuric sulphide, vermilion, 
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and cinnabar, are equally decomposed by iodine at different tempera- 
tures, with production of mercuric iodide. 

Finally, the sulphides of gold and platinum are slowly, and the sul- 
phide of silver energetically, decomposed by iodine, with deposition of 
sulphur, and production of the corresponding metallic iodide. 

The authors propose to apply some of the foregoing reactions to 
effect the analytical separation of certain metals in those cases in which 
the sulphides are more or less easily decomposable by iodine, or when 
the iodides formed are soluble or insoluble in water. Thus the analysis 
of a mixture of zinc-blende and galena is an easy operation, owing to 
the insolubility of lead iodide in cold water, and copper may be sepa- 
rated in a similar manner from all metals forming soluble iodides, since 


its iodide is a perfectly definite and insoluble compound. 
J. W. 


Ou the Temperature of Decomposition of Hydrogen Sulphide. By 
J. Myrers.* 

TE reaction between boiling sulphur and steam has been experimented 
on, and the results published in the Journal fiir praktische Chemie, 
eviii, 123. The conclusion drawn from these experiments was that 
hyposulphurous acid, the production of which, under these circum- 
stances, most Hand-books deny, was probably formed, but that no 
pentathionic acid was produced. This reaction is therefore analogous 
to that of sulphur upon the alkalis. 

From calculations as to the number of heat-units required in the 
reaction, it may be safely asserted that the reaction must take place 
below 400°, and that the decomposition temperature of hydrogen- 
sulphide cannot be higher than this. In most text-books it is said that 
the gas first begins to decompose at a red heat; but experiments have 
shown that although the gas is not decomposed at the temperature of 
boiling mercury, it begins to suffer decomposition at 400°, and is 
decomposed rapidly at the boiling point of sulphur. Myers places the 
decomposition-point of hydrogen sulphide between 350° and 400°, pro- 
bably nearer to the lower temperature. The experiments were made 
with the gas made from ferrous sulphide, which generally contains 
hydrogen ; they were also repeated with pure gas from antimonious 


sulphide, but with exactly the same result. 
A. P. 


On Hydrogen Sulphide containing Arsenic. By J. Myurs.t 
In the experiments described in the decomposition of hydrogen sulphide 
evolved from ferrous sulphide and sulphuric acid, it was found that in 
* Ann. Ch. Pharm., clix, 124—127. + Ann. Ch. Pharm., clix, 127. 
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passing this gas through a tube placed in boiling mercury, an orange- 
coloured deposit was formed in the heated tube. This on analysis 
proved to be a sulphide of arsenic. The gas must therefore have con- 
tained a volatile arsenic compound, probably arsenetted hydrogen; 
this compound, then, is not decomposed by hydrogen sulphide at 
ordinary temperatures, but at a higher temperature the decomposi- 
tion takes place. The arsenic arose from the sulphuric acid, the arsenic 
compound in which must have been acted on by nascent hydrogen 
produced by the impure ferrous sulphide. <A direct experiment showed 
that nascent hydrogen has the power of reducing arscnious sulphide 
and arsenic acid. This observation has its importance in judicial 
investigations. The author thinks it possible that the traces of 
arsenic said to be found in animals may have their origin in this 
source. 


A. ®. 


Potassium-amalgam and Sodium-amalgam. By K. Kraut and O. 
Popp.* 


WHEN sodium-amalgam containing 3 per cent. of sodium is left in contact 
with a solution of caustic potash or potassium carbonate, hard shining 
cubes with octohedral and dodecahedral faces make their appearance. 
They contain 98—98-4 per cent. of mercury and varying quantities of 
potassium (0°93—1°56 per cent.) and sodium (0°036—0°64 per cent.). 

By using a solution of caustic soda or sodium carbonate, long needles 
are obtained, the mean composition of which is 98 per cent. of mercury 
and 1:84 per cent. of sodium. 


C. 8. 


On certain Chroinium Oompounds. By Juutus Heinze. 


WHEN gaseous ammonia acts on dry powdered potassium chlorochro- 
mate, there is produced, by coalescence of several molecules, a com- 
pound of the formula, Cr;0,;(OK),. Potassium amidochromate, crystal- 
lisable from water in garnet-red prisms, is obtained by the action of 
ammonia gas on potassium chlorochromate in presence of pure ether. 
Chromy] chloride treated with diluted ammonia gas is reduced with 
incandescence to chromium oxide, no diamide of chromic acid being 
produced; dissolved in glacial acetic acid, ammonia gas only yields 
chromium acetate, and with chloroform a non-crystalline ammonia salt. 
Potassium chlorochromate and potassium cyanide yield gaseous 
cyanogen chloride and yellow potassium chromate; with nitrogen 
tetroxide, nitryl chloride, NO,Cl, is produced. The corresponding 


' * Ann, Chem. Pharm., clix, 188—191. t J. pr. Chem. [2], iv, 58. 
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bromide is obtainable by the action of nitrogen tetroxide on potassium 
bromochromate, formed by dissolving potassium dichromate in bromine 


water. C. R. A. W. 


On the Action of Sulphurous Acid on Platinie Chloride. By K. 
BIrRNBAUM.* 


{vy a former communication? the author has shown that platinic chlo- 
ride is reduced by sulphurous acid to platinous chloride, and that the 
chlorine ia the latter compound can be replaced by the group HSQ,, 
NH,SO;, and so on. By the action of sulphurous acid on ammonio- 
platinic chioride, platino-chlorosulphurous acid is formed, which crystal- 
lises in yellow needles. A sodium salt formed by neutralizing with 
sodic hydrate is obtained by careful evaporation of the solution with- 
out heat, and by recrystallisation, in small transparent orange-coloured 
needles, which are very deliquescent. This salt has the formula, 
Pty 0, 2NH.CI + H,0. The calcium and magnesium salts can also 
be obtained; they are excessively deliquescent, and crystallise in small 
needles. If the acid is neutralized with barium hydrate and gradu- 
ally evaporated, a white precipitate separates, which consists almost 
entirely of barium sulphite; on further evaporation of the clear liquid, 
small groups of beautiful red-yellow crystals appear which have the 
formula— . 


80,7 82 BaCh.6N HCl + 3H.0. 
Pt 


In his former memoir, already referred to, the author assigned to a 

salt the formula, Pts 2NH,Cl + H,0; it is probable, however, that 
3 

this compound was merely an impure specimen of one of the following 

salts :—Ammonium chloroplatinate dissolves in a solution of acid ammo- 

nium sulphite with the aid of gentle heat, and by careful evaporation 


beautifully formed colourless prisms are obtained which seem to have 


the composition, Muon : 3 ‘SO; + 4H,0. If potassium carbonate 


is added to a solution of the above, rapid evolution of carbonic anhy- 
dride takes place; and the neutral liquid on evaporation yields colour- 
less, brilliant, but very deliquescent crystals, which, when dried over 


Cl NHig 
KSO, ° K 50: + 3H,0. 


* Ann, Ch. Pharm. clix, 116—124. + Ibid., clii, 137. 
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By the action of acid ammonium sulphite on platinochlorosulphurous 
acid in which already one atom of chlorine is replaced by HSO;, the 
second atom of chlorine may be replaced, and a body of the formula, 
P Gao . 2NH,Cl, produced. In appearance it cannot be distin- 
guished from the substance before described. When sulphurous anhy- 
dride is passed into a solution of ammonium sulphite with ammonium 
chloroplatinate and then neutralized with sodium carbonate, the diffi- 
cultly soluble compound, PtSO;.3Na,SO, is obtained, described by Litton 
and Schnedermann ; the author considers the true formula of this body to 


be Ptyagg’ - 2NaxSo:. All the above salts yield, on treatment with 


concentrated hydrochloric acid and potassic chloride or ammonic 
chloride, the well-known platinum double salts. 
, 


Mineralogical Chemistry. 


Note on Montebrasite. By M. Des CioizEavux.* 


A NEW mineral obtained from Montebras (Creuse) has the compositicn 
of fluophosphate of aluminium, sodium, and lithium. The author pro- 
poses to call it montebrasite. It is abundantly diffused with the other 
phosphates of aluminium, such as wavellite and turquoise, in the stan- 
niferous strata of Montebras. In its composition, and in some of its 
physical characters, it offers certain analogies to amblygonite, although 
it differs in the relative proportions of its constituent elements and ii) 
its mineralogical and optical properties. The author is engaged in 
investigating its precise crystallographic form; up to the present, how- 
ever, it is uncertain whether the new mincral belongs to the monoclinic 
or to the triclinic system. 
A. P. 
On a Fossil Resin, perhaps reluted to the Anber-producing Flova. 
By H. Spirearis.t 


A report seems for a long time to have been current among the collectors 
of amber on the sea-coast of Eastern Prussia, that this substance is some- 
times met with in a soft “ unripe” condition. No specimen, however, 
could be procured for a long time, until in the last summer a piece of the 
substance in question, about half the size of a fist, was brought up 
from the bottom of the Baltic, not far from Briisterort, in East Prussia. 


* Compt. rend., lxxiv, 306. + N. Repert. Pharm., xx, 321. 
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It consisted of an interior almost transparent yellowish portion, sur- 
rounded by a thin opaque crust. The interior portion in the fresh 
state is soft and somewhat elastic; by exposure to the air it becomes 
harder and loses its elasticity. Its specific gravity is 0°934. It is 
nearly insoluble in caustic alkalis, alcohol, and oil of turpentine; it 
swells in chloroform, carbon disulphide, and petroleum, but does not 
dissolve in them. 

Exposed for some time to 100° it darkens in colour and increases in 
weight, in consequence of absorption of oxygen; it begins to melt at 
300°, and decomposes at a still higher temperature. 

Succinic acid was not detected either in the ethereal extract of the 
resin or among the products of its distillation. The resin is free from 
sulphur, but contains a small quantity of nitrogen. No separation of 
the substances constituting the resin could be effected, owing to lack of 
material. Analysis showed that it contained 86°02 per cent. carbon, 
10°93 per cent. hydrogen, deducting ash, of which the substance con- 
tained 0°33 per cent. These uumbers differ very considerably from 
those which Schrétter obtained for pure amber: 78°6 per cent. carbon, 
10°19 per cent. hydrogen, allowance being made for ash. 

The Briisterort resin has very great similarity to a substance 
called krantzite, which occurs in the lignite of Lattorf. It agrees also 
in percentage composition with the asphalte of Bentheim, with a fossil 
resin from the East Indies analysed by Duflos, and with another 
examined by Johnston. 


W. H. D. 


Ou the Hydrozincite of Auronzo. By A. Cossa.* 


THis mineral originally found at Bleiberg in Corinthia, and analysed 
by Smithson in 1803 (called zinc-bloom by Rammelsberg, and zinco- 
nise by Beudant), occurs also as a white earthy coating on the deposits 
of calamine associated with galena in the Argentiera Mine, situated in 
the commune of Auronzo, in the extreme northern limit of the Cadore. 
This earthy deposit was found by the author to contain 14°55 p. ce. COz, 
73°21 ZnO, and 11°85 H,0, answering to the formula— 


ZnO0.3C0, + 3aq., or 3ZnCO;.ZnH,0, + 2aq., 


and not differing greatly in composition from the hydrozincites hitherto 
examined.t 


* Gazzetta chimica Italiana, i, 43. 

t These, according to the analyses given in Rammelsberg’s Mineralchemie 
(p- 239), contain from 12°1 to 15-0 p.c. COs, 71°4 to 75°2 ZnO, and 11°2 to 15-1 
water. They appear to be mixtures of zine carbonate and zine hydrate in various 
>voportions. 
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For the understanding of the formation and decomposition of mine- 
rals, it is important to ascertain the intensity of the solvent action 
exerted upon them by water saturated with carbonic acid. In this 
respect the carbonates of zinc, native and artificial, exhibit consider- 
able diversities, as the following table will show :— 

Quantity of material 
dissolved by 1000 


parts by weight of 
water saturated 


with CO,. Temp. Pressure. 
Hydrozincite of Auronzo.... 0°355 18° 758 mm. 
Basic zinc carbonate nk . 2 - 
742 , 59 ,, 
pitated in the cold...... _ ” eal 
Smithsonite (ZnCO;) from 
Tarnowitz, in velhdent 0367 18° 758 ,, 
GEE 6c cccvasecse os 
Smithsonite from eg 0-435 14° 757 
perfectly crystallised.... 
Stalactitic calamine “a? 0:850 15° 749 ,, 
Domos novos (Iglesias). . 


Basic zine carbonate obtained by precipitation, perfectly washed and 
dried at 100°, was found by the author to contain 14°18 p. c. CO:, 
64°89 ZnO., and 20°15 water. The Smithsonites of Tarnowitz and 
Moresnet consist of very pure normal zinc carbonate. ‘The calamine 
of Iglesias gave by analysis— 


H;O0 and CO... SiOz, ZnO. FeO. CuO. Pbo. 
12°20 23°07 58°64 3°88 0°45 trace = 98°24 


The solution of this mineral in carbonic acid water contained—besides 
zinc carbonate—silica, ferrous oxide, and a trace of copper oxide. 

The carbonic solution of the hydrozincite of Auronzo, yielded by 
spontaneous evaporation a crystalline pewder containing 12°98 p. c. 
CO., 71:25 ZnO., and 15°16 H,0., which may be represented by the 
formula 4Zn0.3CO, + 4aq, identical with that of the hydrozincite 
from Bleiberg, analysed by Smithson. 


H. W. 
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Organic Chemistry. 


New Modes of Formation of Hydrocarbons. By Fr. Pranxucn.* 
Preliminary notice. 


Tue author has previously shown that potassium phenate and potas- 
sium benzoate yield, when heated together, potassium carbonate and 
diphenyl. Similarly, he now finds that potassium phenate distilled with 
potassium acetate yields methylbenzene (toluene); and that potassium 
ethylate distilled with potassium benzoate furnishes ethylbenzene, the 
yield in both cases being small, in consequence of carbonisation. The 
addition of pumice or fine sand, and employment of an excess of the acid 
salt was found advisable. On distilling a mixture of potassium phenate 
and succinate, a distillate was obtained, yielding, on addition of soda, an 
oil separable by rectification into toluene and a portion which exhibits 
a tendency to crystallise and has a highly unpleasant smell ; its nature 
has not yet been determined. Potassium phenate and oxalate yield 
diphenyl, readily obtained pure by washing with soda, then dissolving 
in alcohol, and precipitating with water. Mononitrodiphenyl forms 
the product of the distillation of a mixture of potassium phenate and 
nitrobenzoate. 

The author has also instituted experiments on the action of sulphur 
on the salts (chiefly barium) of organic acids. On heating barium 
benzoate, and sulphur, there is obtained, besides benzene, a crystalline 
product in considerable quantity, which, under the microscope, is 
seen to consist principally of two different bodies. The greater 
portion is tolane, C\,Hjo, mixed with sulphotolane. To obtain this 
pure, the mixed product is distilled either over finely divided lead, 
obtained from lead acetate by precipitation with zinc, &c., or by heating 
in ethereal solution in sealed tubes with lead or copper, and subsequent 
fractional distillation. Reaction takes place in the main according to 
the equation :— 


(C,H,COO).Ba + S = SO,Ba + (C,Hs)>. 


The separation of the products obtained by heating barium acetate 
and sulphur together is not so readily accomplished, but the author is 
certain that he has obtained the hydrocarbons, C,H¢, in a pure state, as 
one of them. 

H. E. A. 
* J. pr. Chem. [2], iv, 35. 
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Researches on the Hydrocarbons of the Series C,H2,,2—No. VII. By 
C. ScHORLEMMER. 


Tue following normal paraffins* have been investigated by the 
author :— 


From the acids of the So-called 
From petroleum. series C,,H»,—30,. aleohol-radicals. 
CsHis. « 37°— 39° —_ — 
Dipropyl. From mannite. 
C.H,y. . 69°— 70° 69°3° 69°—70 71°5° 
CH... e 98°— 99° 100°5° —_ ane 


From methyl- 
Dibutyl. hexyl carbinol. 


CsHig.. 123°—124° 123°—124° 123°—124. 124° 


That these paraffins have really the constitution ascribed to them 
follows partly from their mode of formation; thus dipropyl was 
obtained from normal propyl iodide, and dibutyl from normal butyl] 
iodide. The constitution of the others was determined by converting 
them into alcohols and studying the oxidation products of the latter; 
thus the hexyl hydride from petroleum, as well as that obtained from 
mannite, was transformed into secondary hexyl alcohol, which on 
oxidation yielded acetic acid and normal butyric acid. 

The hydrocarbon C,H; obtained from methyl-hexyl carbinol is iden- 
tical with dibutyl and with the hydrocarbon which Zinke obtained 
from primary octyl alcohol. This chemist prepared also dioctyl, Ci¢Hs,, 
which consequently is also a normal paraffin; and it appears probable 
that dihexyl, which Brazier and Gosleth obtained by the electrolysis of 
cenanthylic acid, belongs also to this group. 

We are now acquainted with the following normal paraffins :— 


Boiling points. 

~ Found (mean). ~~ Caleulated. ~ Difference. 
C Hy — — 
C; Hs — “ 
Cy Hi 1° 1° 
C; Hi 38° 38° 37° 
C;, Hu 70° “1° 33° 
C; His 99° 100° 29° 
C. His 124° 125° 25° 
CoHos 202° 201° 4 x 19° 
CH; 278° 278° 4 x 19° 


* See Proc. Roy. Soe., xvi, 367. 


aia 
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From this it appears that the boiling-point is not raised 31° for each 
addition of CH, as formerly assumed, but that, as the calculated 
numbers show, the difference between the boiling-points of the lower 
members decreases regularly by 4°, until it becomes the well-known 


difference of 19°. 
C. S. 


Syntheses by means of Nascent Formic Acid. By CArsTANJEN and 
ScHERTEL.* 

lv formic acid be capable of directly uniting with non-saturated hydro- 
carbons, &c., acids should be formed containing more carbon than the 
hydrocarbon employed, e.g., ethylene should yield propionic acid. A 
rapid stream of ethylene was passed through a boiling mixture of 
25 grm. KCy, 50 grm. KHO, and 250 parts H,0; the issuing gas was 
passed through hydrochloric acid, almost the whole of the ethylene 
used being absorbed; by evaporation of the hydrochloric acid, and 
extraction with absolute alcohol. a platinum salt was ultimately 
obtained, containing 41 per cent. of platinum; the ethylamine salt 
would require 39°7, and the ammonia salt 44°4 per cent. 

The contents of the flask in which the reaction took place were dis- 
tilled with sulphuric acid, and the distillate was converted into lead 
salt, but little of which was soluble. When the soluble portion was 
distilled with sulphuric acid, the distillate boiled with mercury oxide 
to remove formic acid, the product treated with hydric sulphide, and 
the filtrate with silver carbonate, a small quantity of the characteristic 
needles of silver propionate was obtained, but not enough for analysis. 

Ethylene was passed through a mixture of oxalic acid and glycerin 
at 110°—120°; after distillation with water and treatment as above 
described, small quantities of crystalline silver salt were obtained. 

Attempts to synthesise acids by the action of nascent formic acid 
produced by the action of hydrochloric and hydrocyanic acids, and to 
unite formic acid with nascent ethylene, are contemplated ; also to unite 
formic acid with the unsaturated acids, such as fumaric, maleic, 
itaconic, &c. 


C. R. A. W. 


A New Theory of Fermeitation. By A. PErit.t 


Aw attentive study of the phenomena of fermentation has led the 
author to propose a new theory, based on the following facts :— 

1. Ferment globules may be produced without fermentation. 

2. Fermentation may take place, as has also been shown by Ber- 
thelot, in the absence of ferment globules. 


* J. pr. Chem. [2], iv, 51. "+ Compt. rend., Ixxiii, 267—270. 
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3. In a filtered fermentable liquid, globules form without inducing 
fermentation. It commences only when a certain number of globules 
are deposited at the bottom of the vessel, the bubbles of carbonic anhy- 
dride then proceeding exclusively from the bottom. 

4, Fermentation is retarded, and even stopped, when the sugar is in 
very dilute solution. 

5. By augmenting the relative proportion of ferment, the resistance 
which certain anti-fermentescible substances, creosote, sublimate, 
organic and mineral acids, oppose to fermentation may be overcome. 

6. When the proportions of ferment and sugar are suitable, fer- 
mentation commences instantaneously. 

7. By varying the sugar within very wide limits (from 20—300 grms. 
per litre in the author’s experiments), the volume of gas disengaged is 
the same for the same quantity of ferment. 

8. After a certain time, necessary to attain a maximum, the quantity 
of gas disengaged is exactly proportional to the time. 

9. Sulphites do not prevent fermentation ; they are converted into 

sulphates. 

‘10. Beer-yeast suspended in water absorbs a certain quantity of 
iodine, converting it into hydriodic acid. This liquid saturated with 
iodine can, after fermenting some time, again absorb a further quantity. 
In presence of yeast, water is thus decomposed, the hydrogen uniting with 
the iodine, the oxygen with the globules. This property of the globules 
of absorbing oxygen has, moreover, been thoroughly established in the 
case of the blood-corpuscles and the acetous ferment. 

On these observations the following theory is founded. The sugar 
being dissolved in water in presence of yeast, water becomes decom- 
posed, and hydrogen and oxygen are set free. The oxygen enters, 
momentarily at least, into combination with the substance of the 
globules ; the hydrogen in the nascent state attaches itself to a molecule 
of sugar, and causes its decomposition, the products being alcohol, 
carbonic anhydride, and one equivalent of hydrogen, which decom- 
poses a further molecule of sugar, and so the reaction proceeds :— 


C.Hy20¢ + H — 2C.H,O + 2CO. ot H. 


A single molecule of hydrogen should theoretically decompose an indefi- 
nite quantity of sugar, were it not that secondary reactions occur, the 
principal of which consists in the formation of glycerin :— 


C.Hi20, +. 4H = 2C;H;03. 


The author was led to consider the hydrogen the prime agent— 
although the oxygen may equally well be so regarded, and nothing 
proves that under certain conditions of experiment it is not so—by the 
fact that on allowing two similar liquids to ferment, but with the 
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addition of 1 per cent. of sodium sulphite to the one, the same dis- 
engagement of carbonic anhydride took place in both cases, although 
the oxygen had served to convert the sulphite into sulphate. In this 
experiment no acids were formed. 

If the fermentation takes place in the absence of sulphites, the 


oxygen forms succinic and acetic acids. 
H. E. A. 


On the Gases enclosed in Coal. By Ernst von MEyYER.* 
Preliminary notice. 


Tue author has examined the gases enclosed in Zwickau coal. Pieces, 
the size of a nut, of a hard, dense coal were introduced into a flask 
filled with recently boiled hot water, and a caoutchouc stopper and bent 
tube afterwards inserted into the neck. The water was first allowed 
to boil for some time, in order to remove the greater part of the air 
mechanically adhering to the coal, and the gases were then collected 
in a tube filled with boiled water, and subsequently analysed by Bunsen’s 
method. The following are the percentage compositions of two such 
portions of gas :— 


I II. 
Cosbonmio ambeydvidle ....6.ss.. cescccccvecece 16°9 22°4 
PEE hndc cn dcnenes bendnecesnde sens 20°4 22°3 
| PET TCTTITT OTTER eT Te TT Tee 53°3 48:0 
GEE 6. oo. s cocccwcnss cconsessonsoeses 17 4°] 
Heavy bpdovanctone shenabed by sulphur "3 aa 3:9 
_ POrrerrrerrerTrrerrr rit rr tr Tria re 
1000 1000 


The large amount of nitrogen and small amount of oxygen is note- 
worthy, the latter having doubtless been expended in oxidation. The 
coal examined had lain for some months in a cellar in contact with the 
atmosphere. Remarkable is the amount of heavy hydrocarbons present 
in the gas; and since it is conceivable, although improbable, that these 
were first formed on heating the coal under water to 100°, the author 
proposes to submit the gases extracted by means of a mercury pump 
to examination, and also to extend his investigation to various sorts of 


coal. ° 
H. E. A. 
* J. pr. Chem. [2], iv, 42. 
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New Derivatives from Carbon Chloride. By H. Hocu and 
H. Kouse.* 


NirroGen tetroxide combines directly with carbon dichloride, forming 
a crystalline body, C,Cl,(NO,).. Attempts to reduce this to the cor- 
responding amido-compound have been as yet fruitless. 

Strong alcoholic potash-ley acts violently on this substance ; if water 
be added to strong alcoholic potash, and this dinitrocarbon chloride 
gradually added to the mixture, the formation of bye-products may be 
avoided ; an alkaline liquid is obtained, which by evaporation yields two 
sets of crystals, viz., potassium chloride, and long prisms, which agree 

CCl, 
in composition with the formula, NO, C.OK. This may be regarded 
NO, 
as the potassium salt of trichloracetic acid in which the oxygen of the 
group CO is replaced by two atoms of nitryl; or it may be viewed as 
trichloro-dinitro-ethyl alcohol. 

Carbon chloride (? sesquichloride) and alcoholic p:iash furnish a 

crystalline soluble potassium salt, which has probably the formula 


CCl : 
oh “| C.OK. 


C. R. A. W. 


Attempts to Prepare Carbonyl Cyanide CO(CN):. By CarstanJen 
and ScHERTEL.t 
No carbonyl cyanide is found by heating mercury cyanide in carbon 
oxide, and passing the resulting gases through a cold U-tube. 
Carbon oxide does not unite in sunlight with cyanogen. Attempts 
to prepare the desired body by the action of liquid phosgene on silver 
cyanide, are in progress. 


C. %. &. W. 


Ox the Action of Potassium Sulphydrate on Benzoyl Chloride. By A. 
Wenppice.t 


Ay alcoholic solution of potassium sulphydrate produces, by its action 
on benzoyl chloride, not thiobenzoic acid, as might be expected, but 
principally a body indifferent to alkalies, and crystallisable from alcohol 
in pale red needles ; this appears from its properties and composition 
to be identical with the benzoyl sulphide of Liebig and Wohler. 
C. R. A. W. 
* J. pr. Chem. [2], iv, 60. t J. pr. Chem. [2], iv, 49. 
ft J. pr. Chem. [2], iv, 59. 
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On Sulphoform and Cyanoform. By Fr. Pranxucu.* 
Preliminary notice. 


IopororM was heated with sulphur in sealed tubes at a temperature 
not above the melting point of the latter. After treating the red-brown 
fused product, first with boiling water to which a little sodium carbo- 
nate or hydrate was added, and then, in order to remove the excess of 
iodoform, repeatedly with ether, a slightly yellow, solid mass re- 
mained, readily soluble in carbon bisulphide, and crystallising therefrom 
most beautifully. A sulphur determination led to the composition 
C.H.S;. 

In numerous attempts to obtain cyanoform by heating iodoform 
with mercuric cyanide in sealed tubes, the author constantly obtained 
a body which must be regarded as a double salt of cyanoform and 
mercuric iodide, the analysis yielding numbers agreeing exactly with 
the formula 2CH(CN);.3Hgl. This compound forms magnificent 
glistening needles, which become slightly yellow when exposed to light, 
and from which water separates the greater part of the mercuric iodide. 
A detailed description of the products obtainable from this body is 
promised. The author has succeeded in obtaining cyanoform by 
Fairley’st method from potassium cyanide and chloroform, although 
in very smal] quantities. 


H. BK. A. 


Researches on the Ovidation-products of the Principal Normal Alcohols. 
By Is. Pierre and Ep. Pucuor.t 


Tue products of the oxidising action of a mixture of potassium bi- 
chromate and sulphuric acid on an alcohol, vary, as is well known, 
according to the conditions under which the reaction is effected. 
The principal are: the normal acid corresponding to the alcohol 
oxidised ; its aldehyde ; and the compound ether formed by the 
action of the acid on the alcohol. The vivacity of the reaction, and 
the nature and relative proportions of the products, may vary con- 
siderably according to the relative proportions of alcohol, bichromate, 
and sulphuric acid; according to the manner of employing them; and 
according to the quantity of water used to facilitate and regulate the 
reaction. The authors have studied, and describe in the present 
memoir, the conditions under which the greatest possible quantity of 
the compound ether is formed. One of the chief precautions necessary 
to ensure a satisfactory yield of the ether is the maintenance of the 
mixture at a low temperature ; this is the more advantageous the less 


* J. pr. Chem. [2], iv, 38. + Ann. Ch. Pharm. £uppl., iii, 371. 
t J. Pharm. Chim. [4], xiii, 369—376. 


VOL. XXIV. 3 P 


902 ABSTRACTS OF CHEMICAL PAPERS. 


complex the formula and the lower the molecular weight of the alcohol. 
The authors’ experiments further show that the lower the temperature 
of the mixture is kept during the reaction, all other circumstances 
being alike, the less is the quantity of aldehyde formed. 

The conversion of an alcohol into an ether may be expressed by the 
following general equation : 


6C,Ho,.OH + 2K,Cr,0; + 8H.S0,= 14H,0 + 3 cbou EH, » 


+ 2 (K,80x. Cr.3S80,) . 


Preparation of Amylic Valerate by Ovidation of Amylic Alcohol.—540 
grams of amylic alcohol were mixed with 825—850 grams of sulphuric 
acid, previously diluted with its own volume (about 400 grams) of 
water and cooled ; the whole was poured into a wide-mouthed vessel of 
4—5 litres capacity, furnished with a stirrer, and after addition of about 
2,250 grams of water, 675 grm. of potassium bichromate in fine powder 
were gradually introduced in small quantities at a time, the mixture 
being constantly agitated meanwhile. The vessel containing the 
mixture was surrounded by cold water, which was frequently renewed. 
Two such operations were carried on simultaneously, the two vessels 
being placed side by side, and the stirrer fixed and worked by means 
of a cord and pulley. 

About two hours were required for the introduction of the bichro- 
mate. At the termination of the reaction, the liquid being cold, the 
supernatant layer was removed by means of a tap-funnel, and frac- 
tionally distilled. It formed from 84 to 85 per cent. of the weight of 
alcohol employed, and consisted chiefly (about #) of amylic valerate, 
together with amylic aldehyde and a small quantity of unattacked 
alcohol. The pure amylic valerate thus obtained is a limpid, colourless 
liquid, of an agreeable fruity odour, boiling constantly at 190°. 

0° 50°67° 100° 149°5° 
Specific gravity .....  °874 "832 ‘787 ‘740 

From these numbers the authors calculate the specific gravity, and 
the relative volumes referred to the volume at 0° and to the volume at 
the boiling point, for every 20 degrees from 0° to 190°. 

Preparation of Butylic Butyrate.—A mixture of 340 grams of butylic 
alcohol and 540 grams of sulphuric acid diluted with 1,500—1,600 
grams of water, and previously cooled, was placed in each of the above 
vessels, which were surrounded by a refrigerating mixture, and 400 
grams of bichromate in fine powder were then added to cach as before. 
The mixture was allowed to stand half an hour, and the ethereal layer 
then separated ; this formed from 87 to 88 per cent. of the weight of 
alcohol employed (the mean of ten double experiments), and consisted 
mainly of butylic butyrate, with butylic aldehyde and a small quantity 


— 
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of unattacked alcohol. From this mixture pure butylic butyrate was 
separated by repeated rectification, as a limpid, colourless liquid, 
having an agreeable fruity odour, and boiling constantly at 149°5° 
under a pressure of 758 mm. 
o° 51:8° 99°6° 128°3° 
Specific gravity... °872 "8245 ‘776 "7445 


From these data is calculated a table of the specific gravities and 
volumes, and also the rate of contraction for every 20°, taking as starting 
point and unit of comparison, the volume at the boiling point. 

Preparation of Propylic Propionate-—A mixture of 540 grams of sul- 
phuric acid and 1,500 grams of water was introduced, together with 
245 grams of propylic alcohol, into each of the vessels, which were 
surrounded by a refrigerating mixture ; 370 grams of bichromate were 
then gradually added to each, the operation lasting about three hours. 
In order to obtain a good yield of ether, it is especially necessary, in 
this instance, that the operation be conducted slowly and the mixture 
maintained at a low temperature. The product is principally propylic 
propionate, containing a little propylic aldehyde and a small quantity 
of unattacked alcohol. The yield of crude product was from 75 to 76 
per cent. of the weight of aleohol employed. The liquid remaining 
after the separation of the ether still contains in solution a small quan- 
tity of ether, as well as a notable proportion of propionic acid; these 
may be recovered by distillation. The pure ether, obtained by rectifica- 
tion, a colourless limpid liquid boiling at 124°3°, was compared with 
the ether prepared by the action of a mixture of sulphuric acid and 
propylic alcohol on potassium propionate and found identical there- 
with. 

0° 51:27° 100°6° 108*34° 
Specific gravity .... ‘903 "857 797 785 


[Here follows a table, calculated from the above data, of the specific 
gravities and volumes for every 20°. ] 


H. E. A, 


On the Action of Ethylene Iodide on Acetylide of Copper. By HE. Cars- 
TANJEN and A. SCHERTEL.* 


THIS reaction was investigated in the hope of obtaining a hydrocarbon, 
C.H¢, isomeric with benzene : 


C.H,I, _ C,H.Cu = C,H, a Cul,. 
Acetylide of copper suspended in ether was heated in sealed tubes 
with a slight excess of ethylene iodide to 85°—95°, a temperature at 


* J. pr. Chem. [2], iv, 47. 
3P 2 
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which the latter when heated alone is resolved into ethylene and iodine. 
The action seems to be complete at the end of about 5—6 hours, when 
the red colour of the acetylide having disappeared, the tube contains 
a grey-green mass of copper iodide and a clear liquid. On opening 
the tubes, considerable quantities of gas burning with a luminous 
flame escaped. The ethereal solution left on evaporation a body cry- 
stallising in beautiful broad prisms concentrically grouped, which, when 
recrystallised from hot alcohol, forms pale yellow glistening prisms. 
The new compound exhibits a remarkable stability : it volatilises when 
quickly heated in the form of white vapours, without previously melt- 
ing, and without the least decomposition. A mixture of concentrated 
nitric and sulphuric acid seems to be without action in the cold; but 
it is soluble in the latter on heating, forming a colourless liquid. It 
contains iodine, and evolves when heated with lime an intense allia- 
ceous odour, perfectly different from that of acetylene. It has not yet 
been analysed, so that it is undetermined whether the oxygen contained 
in acetylide of copper has taken part in the reaction or not; if so, the 
authors propose to act on ethylene iodide with allylene silver, C;H;Ag, 
which according to Liebermann certainly contains no oxygen. 


H. E. A. 


On Ethyl Sulphides. By M. Mtuier.* 
(Preliminary notice.) 


Mercaptan, when heated in a sealed tube for six hours, to 150°, with 
sulphur in the proportion of 2 molecules to 1 atom of the latter, is 
decomposed according to the equation— 


2C.H;SHS + S = (C.H;). S + HS. 


Selenium is without action on mercaptan. Ethyl sulphide, (C.H;).S8, 
is entirely unacted on by sulphur, and, when mixed with mercaptan. 
may be readily obtained pure, by heating with the mixture sulphur, 
whereby the mercaptan is converted into ethyl sulphide and hydrogen 
sulphide. 

Ethyl disulphide, (C2H;).8., heated with sulphur yields a yellow 
coloured oil, heavier than water, which cannot be distilled unchanged, 
but may be obtained pure by slowly distilling it in a current of steam : 


this is ethyl trisulphide, (C.H;).8;. To obtain this body, liver of 


sulphur and potassium sulphovinate are distilled from a retort, with 
frequent addition of water, so long as oily drops pass over. The oil thus 
obtained is a mixture of ethyl di- and tri-sulphides, and to convert it 
entirely into the latter, it is heated with sulphur in sealed tubes for 
some hours at 150°. The contents of the tubes are then carefully dis- 


* J. pr. Chem. [2], iv, 39. 
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tilled in a current of steam, and this product may be looked upon as 
pure. 

On shaking ethyl trisulphide with mercury, the third sulphur-atom is 
slowly removed ; also on heating with copper turnings in a sealed tube 
to 150° fora day. When the product is suspended in water and care- 
fully oxidised by fuming nitric acid, an amount of sulphuric acid is 
produced exactly equivalent to the third sulphur-atom, two molecules 
of ethylsulphonic acid being formed at the same time. The above- 
mentioned mixture of di- and tri-sulphides may therefore be employed 
with advantage for the preparation of ethyl sulphonic acid, C,.H;SO,OH. 
On continued shaking, aqueous potash removes the third sulphur-atom. 
Alcoholic potash seems to act differently; heated with potassium 
cyanide it yields potassium sulphocyanate and ethyl disulphide. Many 
metallic salts remove the third sulphur atom, with simultaneous forma- 
tion of metallic sulphide. Silver oxide forms silver sulphide and 
ethylsulphonic acid; silver acetate acts similarly, acetic acid being set 
free. From these experiments it might be concluded that the third 
sulphur atom in ethyl trisulphide is held very loosely ; this, however, 
does not seem to be the case under all circumstances. It might thus 
be expected that the equation : 


(C.H;).8 + 2(C.H;)HS = 2(C.H;) 8. + H.S, 


should be realisable. No such reaction, however, takes place, even after 


heating for three days at 150°. 
H. E. A. 


On the Atomic Volume of Allyl Aleohol. By H. L. Burr.* 


Burr criticises Tollens’s determination of the atomic volume of allyl 
alcohol on grounds which affect the use of Kopp’s numbers in some 
cases. Tollens’s determination agreed with the volume calculated by 
using Kopp’s values for carbon, hydrogen, and oxygen. But Buff 
observes that differences exist between these calculated numbers and 
the numbers actually obtained for compounds which contain bivalent 
carbon atoms. Of such are allyl derivatives. Buff found the atomic 
volume of diallyl to be 126-°7—127:0; calculated by Kopp’s numbers 
it is 121. 

From numerous determinations he finds the atomic volume of an 
allyl alcohol which boiled at 96°5°—96°8° to be 74°6° and at 96°5° 
somewhat greater than that which is commonly given as the result of 
calculation. The real number would be higher than 74°6°, as the alcohol 
still contained a little water, which is very difficult to separate, and 
tends to lower the atomic volume. This is shown by the fact that 


* Deut. Chem. Ges. Ber., iv, 647. 
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an allyl alcohol which contained water, and boiled at 93°, had at that 
temperature an atomic volume of 72°3. 


W. LD. 


On the Relations between Glycerin and Allyl Compounds. 
By H. Hvuesner and K. MUELLER.* 


Tue dichlorhydrin prepared by Berthelot’s method by passing dry 
hydrochloric acid gas intoa mixture of glacial acetic acid and glycerin, 
is a mixture of two isomerides. One of these, boiling at 174°, is ob- 
tained in the pure state by combining epichlorhydrin with hydrochloric 
acid; the other, which boils at 182°, is identical with dichlorallyl 
alcohol, which compound is best prepared by passing dry chlorine over 
anhydrous allyl alcohol. 

Both compounds, when acted upon by sodium in presence of ether, 
yield allyl alcohol, and both are converted into epichlorhydrin by the 
action of alkalis. 

When dry epichlorhydrin is added, drop by drop, to sodium, in pre- 
sence of anhydrous ether, a brisk reaction sets in. The white powder 
which is formed is soluble in water. On evaporating to dryness, 
exhausting the residue with absolute alcohol, and evaporating this 
solution, a syrupy liquid is left behind, which distils with partial 
decomposition at 218°—225°. It has the composition C,0.H2, and 
appears to be a kind of polymeric allyl alcohol, formed thus :— 


CH, CH. 


~ 


CH, g | | 

2<¢ CH + 2Na. = CH.ONa CH.ONa + 2NaCl. 
CH.Cl | 

CH, 


| 
CH, 
By acting with water on the sodium-compound, the sodium is 


replaced by hydrogen. +2 


Observations on the Allyl Group. By A. OppennEIM.t 


T'RICHLORALLYL is only with the greatest difficulty acted upon by chlorine. 
On dissolving iodine in the trichlorallyl, and passing dry chlorine into 
the heated liquid, whilst exposed to sunlight, a small quantity of white 
crystals gradually separated, which were found to be perchlorethane, 
C.Cl,. The action of chlorine on trichlorallyl consists, therefore, of a 
destruction of the molecule. A similar observation has been made by 
Beilstein, who, by continued action of chlorine upon toluene, obtained 
derivatives of benzene. 


* Ann. Ch. Pharm., clix, 168—188. + Deut. Chem. Ges. Ber., iv, 669—672. 
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Mercury-allyl iodide, C;H;HglI, is best obtained by shaking mercury 
with a mixture of equal volumes of allyl iodide and alcohol. It 
crystallises from carbon disulphide and acetone in white scales, which 
soon turn yellow. It is not acted upon either by phosphorus tribromide 
or by acetyl chloride or benzoyl chloride. On adding it to a solu- 
tion of ziuc-ethyl in ether, an energetic reaction sets in, the products 
being mercury, zinc iodide, mercury-ethyl, and dially] : 


2C;H;HgI + Zn(C:H;)2 = Hg + Hg(C.H,)2 + Zul, + (CsHs)2. 


A solution of potassium cyanide acts on mercury-allyl iodide quickly 
in the cold, according to the equation— 


2C;H;HgI + 2KCN = Hg + 2KI + Hg(CN), + (C2H,)2. 


Besides these products, two mercury-allyl compounds are probably 
formed, one of which is liquid, and explodes when the distillation of 
the diallyl is not stopped in time. 

The mercury compounds of allyl attack the skin, but the action 
becomes perceptible only after 6—8 hours, when painful blisters 
appear. 


C. S. 


Miscellaneous Notes. By L. Henry.* 


1. On the Isomerism of Glycerin Derivatives having the formula 
C;H;X3.—Discusses the constitution of these bodies, which may be 
derived either from glycerin or from allyl compounds. 

2. On some Derivatives of Glycerin.—Dichloriodohydrin, CsH;Cl,I, 
obtained by acting on chloriodohydrin with phosphorus pentachloride, 
is a colourless liquid, with a faint ethereal smell, boiling at 205°. It 
is neutral, but soon becomes acid when in the moist state. 

Chlorobromiodohydrin, C;H;C1BrI, obtained by acting with phos- 
phorus pentabromide on chloriodohydrin, is a substance with similar 
properties, but decomposed on boiling, free iodine and acid vapours 
being given off. 

Chlorbromonitrin, C;H;C1IBr(NO;), formed by adding chlorbromo- 
hydrin in small quantities to a mixture of nitric and sulphuric acids, 
is a thick colourless liquid, having a pungent smell and a bitter 
and acid taste. 

Glyceryl Chloronitrosulphate, C;H;C1(NO;)(SO,H), is a thick sticky 
liquid, insoluble in water, which is obtained by treating glyceryl 
chlorosulphate with fuming nitric acid, or by acting on epichlorhydrin 
with a mixture of nitric and sulphuric acids. 

Dichloracetin, C3HsCl,(C2H;0.), a colourless neutral liquid, with a 

* Deut. Chem. Ges. Ber., iv, 701—707. 
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refreshing smell, and boiling at 194°—195°, is formed by heating 
dichlorhydrin with acetyl chloride. 

Bromodiethylin, C;H;Br(OC.H;)2, formed by acting with phosphorus 
pentabromide on diethylin, is a yellowish liquid, with a pungent 
smell, boiling at about 200°. 

3. Preparation of Dichlorhydrin.—The author describes the method 
he employs to prepare this compound in large quantities, according to 
the method of Berthelot and Reboul. 

4. Ethyl Glycerate, CsH;0(0H).(OC.H;).—This compound, which 
Debus did not succeed in obtaining, can be prepared by heating con- 
centrated glyceric acid with 3—4 vol. of absolute alcohol for some 
hours to 170°—190°. It is a thick, sticky, colourless liquid, which 
boils at 230°—240°, and has a bitter taste. On treating it with a mix- 
ture of nitric and sulphuric acids, the compound C;H;0(OC:H;)(NOs). 
is obtained, as a heavy colourless oil. 

d. Diethyl Glycollate, C,H;0;(C.H;5)2—This compound, which, ac- 
eording to Heintz, is but slowly formed by heating sodium-ethy] 
glycollate with ethyl iodide, can be easily obtained by gradually adding 
a solution of sodium ethylate in absolute alcohol to ethyl monochlor- 
acetate, heating the mixture for some time, and isolating the ether by 
fractional distillation. 

C. §S. 


Action of Sodium Amalgam on Ovalic Ether. By 8. FRirDLAENDER.* 


A. Eauts obtained by this reaction glycollic acid and not glycollinic 
acid. Thisis not surprising, as the products may differ according to 
the time of the reaction and probably also according to the tempera- 
ture. But as Eghis seems to doubt the existence of glycollinic acid, 
the author replies that the acid which he obtained could in no case be 
glycollic acid, for the following reasons :— 

Glycollinic acid crystallises with 4$ H,O and is amorphous in the 
anhydrous state. Calcium glycollate contains 3 per cent. more calcium 
than the glycollinate, and only 27°48 per cent. H.O, whilst the glycol- 
linate contains 53°16 per cent. Copper glycollate crystallises without 
water, and the glycoillinate with 22°68 per cent. The crystallised silver 
glycollinate is anhydrous, whilst the glycollate crystallises with 4°3 
per cent. of water. Now as the results of the analysis agree closely 
with the calculated composition, there can be no doubt that the two 


acids are different compounds. - 


* Deut. Chem. Ges. Ber., iv, 710—711. + Page 820 of this volume, 
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Contributions to our Knowledge of the Benzylie Ethers. By F. 
SINTENIS.* 


On treating these ethers with chlorine or bromine, no substitution-pro- 
ducts are formed, but the compounds are decomposed. Benzyl-methyl 
ether and benzyl-ethyl ether, when acted upon by dry chlorine in the 
cold, yield oil of bitter almonds, hydrochloric acid and methyl—or 
ethyl-chloride ; and chlorobenzyl ethylether is decomposed into chloro- 
benzoic aldehyde and ethyl-chloride. By the action of chlorine at the 
boiling point, the methyl and ethyl ethers yield methyl or ethyl 
chloride and benzoyl] chloride, and the chlorbenzyl] ethylether splits up 
into chlorobenzoyl] chloride and ethylchloride. When benzoyl-ethyl 
ether is acted upon by chlorine in presence of iodine, the products are 
ethyl iodide and monochlorbenzoyl chloride, which by oxidation is 
converted into parachlorobenzoic acid. 

Benzyl-phenyl ether,t which contains two benzene residues, is 
also decomposed by chlorine or bromine, which when acting in the 
cold yield trichlorophenol or tribromophenol and benzyl chloride or 
bromide. As a similar decomposition takes place when only one 
molecule of chlorine or bromine is used, it is obvious that in the first 
stage of the reaction a substituted ether is formed, which is further 
decomposed by the hydracid produced, just as the anisols are split up 
by the action of hydriodic acid; and indeed by heating benzyl-phenyl 
ether with hydrochloric acid to 100°, benzyl chloride and phenol were 
formed. 

To obtain substitution-products, it is therefore necessary to remove 
the acid, as soon as it is formed, which is easily effected by adding 
mercuric oxide. By adding bromine to an alcoholic solution of the 
ether, in which freshly precipitated mercuric oxide was suspended, 
benzyl-bromopheny] ether, C;H;.CH,OC,H,Br, was formed. This com- 
pound crystallises from alcohol in long white needles, melting at 59°— 
59°5°; it is not acted upon by caustic soda-solution. By the action 
of chlorine under the same conditions, the chlorinated ether, 
C,H;.CH.OC,H,Cl, was obtained, which forms long needles melting at 
71°—71°5°. 


C. S. 

* Deut. Chem. Ges. Ber., iv, 697—700. 

+ This ether was prepared by heating an alcoholic solution of benzyl chloride 
and potassium phenate. After the decomposition was complete, the alcohol was 
distilled off, and steam passed through the residue, to remove small quantities of 
benzyl chloride and phenol. The ether left behind was washed with water, and 
crystallised from alcohol ; it melts at 38°—39°, and boils at 286°—287°. 
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On Phenol Colows. By A. Banyer.* 


FurtHer researches on the formation of gallein and fluoresceint have 
shown that the phthalic acid not only acts by abstracting water, but 
that it enters the molecule of the new compounds. All phenols are 
acted upon by heating them, not only with phthalic acid, but also with 
other polybasic organic acids, and with aldehydes, either alone or with 
the addition of sulphuric acid or glycerin. The compounds thus 
formed are not ethers; some are indifferent bodies; others dissolve in 
potash with an intense colour which disappears on reduction. Those 
which give coloured solutions yield, when heated with sulphuric acid, 
new coloured bodies, differing from the former in yielding coloured 
reduction products. Of the almost unlimited number of new com- 
pounds which can be obtained by this method, the following were pre- 
pared by the author and his pupils. 

Phenol Colours.—On heating a mixture of 10 parts of phenol, 5 parts 
phthalic anhydride and 4 parts of concentrated sulphuric acid for some 
hours to 120°—130° a red mass is obtained, which, when treated with 
boiling benzene, is converted into a yellowish white powder. It dis- 
solves in caustic potash with a splendid magenta colour; hydrochloric 
acid precipitates it from this solution in white resinous flakes. The 
phthalein of phenol has the composition C9H,,O,, and is formed accord- 
ing to the equation— 

C.H,0; + 2C,H,.O = CHO, + H,O. 


On heating the alkaline solution with zinc-dust, it becomes colour- 
less, and by adding hydrochloric acid the phthalin of phenol, CoH Ox, 
is obtained as a white granular precipitate. 

Mellitic and pyromellitic acid act similarly to phthalic acid; but 
most interesting is the action of oxalic acid on phenol, by which rosolic 
acid is formed. Dale and Schorlemmer have lately isolated from the 
crude rosolic acid the pure-aurin, to which they have ascribed the 
formula C.H,,0,; but it appears more probable that the true formula 
is C,;H,s0s,, with which the results of the analysis also agree well; 
because it seems most likely that the elements of oxalic acid take part 
in the reaction by which leuco-aurin is formed in the first instance, 


CO, + 4C,H,O = CosH Cy -++ 2H.0. 


which by subsequent oxidation is partly converted into aurine; this 
is the more probable, as the numbers which Kolbe and Schmitt ob- 
tained by analysing crude rosolic acid, come nearer to the composition 
of leuco-aurin than to that of aurin.t 


* Deut. Chem. Ges. Ber., iv, 658—665. Tt Page 834 of this volume. 
} Note by the Abstractor.—Crude rosolic acid contains a very large quantity indeed 
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a-Naphthol Colours. By J. Grasowsky.— When naphthol and 
phthalic anhydride are boiled together, water is given off, and the 
liquid assumes a dark green colour. On exhausting the cooled mass 
with alcohol, a white substance is left behind, which crystallises from 
hot benzene in splendid shining yellowish crystals. It is insoluble in 
aqueous potash ; by heating it with an alcoholic potash-solution, it is 
converted into a green body. The white substance is formed accord- 
ing to the equation— 


C sH,0O, 4h. 2C,H,0 = C23H.0; + 2H.0. 


It contains one molecule of water less than the naphthol ether of 
phthalic acid and the isomeric phthalein of naphthol, and may be 
called the anhydride of the latter compound. On heating it with 
sulphuric acid, it yields a red body, which is no colouring matter, and 
has great resemblance to Laurent’s carminaphte. 

On heating naphthol with oxalic and sulphuric acid to 120°—130°, 
a green body soluble in potash is formed, besides a white indifferent 
substance, which appears to be a mixture of different bodies. Mellitic 
and pyromellitic acid yield, when gently heated, substances which dis- 
solve in potash with a green colour; but on stronger heating white 
indifferent compounds are formed. Phthalic chloride produces at 100°, 
besides an indifferent body, one dissolving in potash with a green and 
another with a blue colour. 

Resorcin Colours.—The phthalein of resorcin, or fluorescein, CooHi20s, 
is obtained by heating resorcin and phthalic anhydride to 195°. It 
crystallises from alcohol in brown crusts; from the alkaline solution 
acids precipitate it as a brick-red powder; by treating it with zinc-dust 
in an alkaline solution, it is reduced to colourless phthalin.. On heating 
it strongly with sulphuric acid, a red body is formed, which dissolves 
in alkalis with a blue colour; on adding zinc-dust to this solution, it 
changes into red. This red solution dyes blue like indigo, but the 
colour is neither fine nor fast. 

By acting on resorcin with succinyl chloride, Malin obtained a yellow 
resin, which: has great resemblance to the phthalein just described. 
The same substance is obtained by using succinic anhydride; it is 
most likely the succinein of resorcin. 

When resorcin is heated with oxalic and sulphuric acids, a yellow 
compound is obtained, which appears to be a mixture, and probably 
contains euxanthone, C,;HsQ,. 

On heating hydroquinone with phthalic and sulphuric acids, a red 
phthalein is formed, which dissolves in potash with a violet colour, 
and dyes iron and alumina mordants like barwood. 


of a colourless compound, which D. and 8. have not yet obtained in the pure state, 
but which exhibits some of the reactions of leuco-aurin. 


912 ABSTRACTS OF CHEMICAL PAPERS. 


On treating pyrocatechin in the same way, and adding water, a green 
liquid is obtained, which gives with potash a transient blue colour. 

Pyrogallic acid Colowrs—The true formula for gallein is C2H)20;, 
and not C,sH,O,;, as formerly stated. It is formed according to the 


equation : 
C.H,O; + 2C,H,O; = C.H,20; + 2H.0. 


It is therefore the phthalein of pyrogallic acid. It dissolves in a con- 
centrated solution of pyrogallic acid. By adding water to this solution, 
a precipitate is obtained which when dried at 100° has the composi- 
tion CxH,.0; + HO. With alcohol it forms a crystalline compound. 
Gallin has the composition C.H,,0;, and cxrulein CH 0;. 

Compounds resembling gallein are obtained, as already mentioned, 
by a great number of other acids, and it appears that oil of bitter 
almonds, acetone, &c., can also by the same method be combined with 
pyrogallic acid. 

Phloroglucin yields a yellow, and movin a red compound, when heated 
with phthalic anhydride and sulphuric acid. 

The constituents of these new compounds may be divided into two 
groups, the phenols, and the bodies which keep them together, the 
former being the chromogenous constituents, as the colour is but little 
changed, if at all, by using different acids, &c. <A great number of 
natural colours, and chiefly those of the different dyewoods, have, no 
doubt, a similar constitution. The nature of the chromogenous con- 
stituents of these colours can in most cases be found by fusion with 
potash, or by treating with nitric acid; but it will be far more diffi- 
cult to detect the compounds which connect the chromogenous 
constituents, as in the natural colours compounds belonging to the 
sugar group or vegetable acids seem to play this part. Thus hematein 
yields pyrogallic acid on fusion with potash, showing that it is a 
derivative of either this acid or of hydroquinone or pyrocatechin, which 
are converted into pyrogallic acid by the action of potash. If the 
formula for hematin is really C,.H),0., the connecting body C,H,O; 
might be either a derivative of crotonic acid or an aldehyde of succinic 


acid. C. S. 


On the Colouring Matter of Cochineal. By C. LinperMann and 
W. A. van Dorp.* 


Iv order to get an insight into the constitution of this colouring matter, 
the authors have investigated the nitrococcusic acid, CsH;(NO,);0s, 
which Warren de la Rue obtained by the action of nitric acid on car- 


* Deut Chem. Ges. Ber., iv, 655—658. 
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minic acid. This they prepare by gradually adding finely powdered 
carmine to boiling nitric acid (sp. gr. 1°37) as long as the violent 
evolution of red vapours lasts. On cooling, the liquid solidifies to a 
mass of crystals of oxalic acid and nitrococcusic acid, which are sepa- 
rated by recrystallisation from very dilute nitric acid. The nitro- 
coccusic acid is thus obtained in large silvery plates. On heating it 
with water in closed tubes to 180°, it splits up into carbon dioxide and 
trinitrocresol, C;H,(NO.);0H, identical with that which Duclos ob- 
tained from coal-tar cresol. This reaction shows that nitrococcusic 
acid is one of the isomeric trinitrocresotic acids, and that the colouring 
matter of cochineal contains methylated benzene residues. 

On heating a solution of carmine in concentrated sulphuric acid, the 
yellowish-red colour of the solution changed at 120° into violet, carbon 
dioxide and sulphur dioxide being evolved at the same time. After 
the temperature had been kept for some time at 140°—150°, the liquid 
was poured into cold water, when a brown precipitate was obtained, 
which was purified by washing, drying, exhausting with boiling 
alcohol, and evaporating the solution. This new colouring matter, 
which the authors call ruficocecin, is very sparingly soluble in cold 
water; it dissolves in alcohol with a fine yellow fluorescence; when 
heated it gives off red vapours, which condense to yellowish-red 
needles. Its composition is C,.H,.O,, and as its formation and pro- 
perties are very similar to those of rufigallic acid, it appears probable 
that this acid is a derivative of dimethyl-anthracene, haying the 


following constitution :— 
(CH;)2 
C\.H2< (OH), 
(O,)". 


On heating it with zinc-dust, a solid hydrocarbon is formed, which 
sublimes in white plates melting at 190°. 

Ruficoccin has nearly the same composition as coccinin, whicl 
Hlasiwetz and Grabowsky obtained by fusing carmine-red with caustic 
potash, and the latter compound behaves like a hydroquinone of rufi- 
coccin. It oxidises when exposed to the air, and shows after oxidation 
the same reactions as ruficoccin. Besides coccinin, Hlasiwetz and 
Grabowsky obtained succinic acid, which, as they believe, was derived 
from the glucose of carmine red; but from the last researches of 
Baeyer on phenol colours (p. 910) it appears not unlikely that carmine- 
red is a derivative of succinic acid, or an acid which yields succinic 
on fusion with caustic potash. 


C. S. 
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On the Decomposition of Grape-sugar by Cupric oxide in Alkaline 
Solutions. By Av. Ciaus.* 


Tuts long paper is mainly devoted to a detailed criticism of the work 
of Reichardt and of Felsko on the same subject. The author shows 
that the chemists named took no adequate precautions to ascertain the 
purity or even approximate simplicity of the bodies they analysed 
under the names of gummic acid and various gummates, and quotes 
experiments of his own to show that the so-called gummic acid is 
merely impure tartronic acid. He states that the result of his own 
experiments is, that the products of the oxidation of grape-sugar by 
cupric oxide in alkaline solution are :— 

1. Formic and acetic acids. 

2. A mixture of non-volatile acids, containing tartronic acid, which 
can be obtained crystallised in the free state, and the salts of which 
are also crystallisable; then at least one acid, which, when boiled in 
aqueous or ammoniacal solution, easily decomposes, with formation of 
brown humus-like bodies; and, lastly, at least one acid which is un- 
crystallisable, and gives salts which dry up to a gummy mass. 

3. A gum-like body. 

The author then describes experiments on the influence of variations 
of the quantity of tartrate and of alkali, and of the concentration of 
the liquids, on the proportions between cupric oxide and the grape- 
sugar oxidised by it in Fehling’s sugar-test. These experiments show 
that, in presence of a great excess of tartrate or of alkali, or in absence 
of the usual excess of the one or the other, or of both, exactly the same 
results are obtained. 5 molecules of cupric oxide are exactly reduced 
by 1 molecule of grape-sugar, CsHi,0¢. Also, that 1 molecule of tar- 
trate suffices to hold in solution 2 molecules of cupric oxide, whatever 
the excess of alkali. On long standing, however, the solution so made 
deposits a small quantity of an indistinctly crystalline salt, and, on 
boiling, deposits all its oxide of copper. When 1 molecule of tartrate 
to 1 mol. of cupric oxide is employed, the azure-blue solution can be 
boiled with excess of alkali without decomposition, and can be employed 
for the estimation of sugar. 

The quantity of alkali neutralised by the acids proceeding from the 
oxidation of 1 molecule of grape-sugar was found to be about 1 mole- 
cule, but the variations in the numbers establishing this point were 
somewhat considerable. 


C. H. G. 
* J. pr. Chem. [2], iv, 63—96. 
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On a New Sweet Volatile Principle found in the Caoutchoue of Borneo. 
By Aimé Girarp.* 


Tuts caoutchouc yields a new saccharine substance—designated by the 
author as bornesite—which is crystalline, very soluble in water, slightly 
soluble in alcohol, melts at 175° without alteration, and, like dambonite 
(p. 811), sublimes at 205° with slight decomposition. It does not fer- 
ment, neither does it reduce the potassio-tartrate of copper, but acquires 
the property of reducing this reagent by being boiled for several 
minutes with water slightly acidulated. Treated with a mixture of 
sulphuric and nitric acids, it forms a nitrated product, insoluble in water, 
soluble in alcohol, from which it is deposited in the crystallised state, 
fusible at 30°—35°, and detonating loudly when struck. 

Bornesite has the composition C;H,O,, and when heated to 120° in a 
closed vessel with fuming hydriodic acid, decomposes, like dambonite, 
into methyl iodide and dambose— 

C,;H,O; + HI = CH,;I + 2C;H,0;. 


Bornesite. Dambose. 


Dambonite and dambose have no effect upon polarised light, but 
bornesite possesses a rotatory power of 32° to the right, or nearly half 
that of pure cane-sugar under similar circumstances. Dambonite 
and bornesite may be considered as dambosates of methyl, the com- 
bination of two molecules of dambose in bornesite creating in the latter 


the power of rotating a ray of polarised light. 
J. B. 


Presence of Milk-sugar in a Vegetable Juice. By G. Boucnwapat.t 


By extracting sugar obtained from the juice cf the sapodilla (Achras 
Sapola) with boiling alcohol, a crystalline substance is obtained, which, 
after being twice recrystallised from water, possesses all the properties 
of milk-sugar. It is hard, crunches between the teeth, is slightly sweet, 
melts at 204°, and gives off gas if this temperature be maintained for 
some time; it is soluble at the ordinary temperature to the extent of 
about 14 parts to 100 parts of water, and its solution rotates polarised 
light to the same degree as milk-sugar; heated with potash it turns 
brown ; it reduces potassio-tartrate of copper, but does not undergo alco- 
holic fermentation by contact with beer-yeast under ordinary circum- 
stances; it is precipitated by ammoniacal acetate of lead, and when 
treated with five times its volume of dilute nitric acid produces a 


certain quantity of mucic acid. 
The mother-liquor from which the above substance is obtained 


* Compt, rend., lxxiii, 426—429. + Compt. rend., lxxii, 462—464. 
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yields crystals possessing all the physical and chemical properties of 
cane-sugar. 

The relative proportions of cane-sugar and milk-sugar in the sub- 
stance employed are as 55 to 45. 

The author also states that on treating the extract juice of ripe 
sapodilla fruit with acetate of lead, precipitating the saccharine matters 
with ammoniacal acetate of lead, and decomposing the precipitate with 
sulphuretted hydrogen, the filtered liquor concentrated to a syrup, 
purified by solution in alcohol, and subsequently treated with dilute 


nitric acid, readily yields crystals of mucic acid. 
J. B. 


On the Production of Ainmonia in Alcoholic Fermentation. By M. 
Dusrvunravut. (Compt. rend. lxxiii, 459—462.) 


The Products of the Electrolysis of Potassium Acetate. By Tu. Kemer 
and H. Koube.* 


Ir was shown by Prof. Kolbe twenty-two years ago that the main pro- 
ducts of the electrolysis of a concentrated aqueous solution of potas- 
sium acetate are dimethyl and carbonic anhydride; at the same time 
it was noticed that a small quantity of a gas possessing an ethereal 
odour, and supposed to be methyl oxide, was formed. The authors 
have carefully re-examined this reaction. The electrolysis was effected 
by six powerful Bunsen elements, and the gas evolved at the positive 
pole first dried by calcium chloride, then passed through a tube sur- 
rounded by a freezing mixture, next through potash, and finally 
through concentrated sulphuric acid. A volatile liquid of varying 
boiling point condensed in the cooled tube, which proved to be a 
mixture of methyl acetate, formate, and carbonate. It was further 
found that ethylene was mixed with the dimethyl, from which it may 
have been formed by oxidation :— 


CH,.CH, + O0= “ate + OF. 


A considerable quantity of the ethylene passed unabsorbed through 
the sulphuric acid and was converted into dibromide. The sulphuric 
acid gradually became darker as the gas bubbled through it, and 
eventually contained an organic sulpho-acid believed to be isethionic 
acid. 

The dimethyl, purified as far as possible, was decomposed by a 
series of induction sparks; the volume of the gas became trebled, 
carbon being separated. The hydrogen formed burnt with a dis- 


* J. pr. Chem. [2], iv, 46. 
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tinctly luminous flame, possibly due to the presence of traces of 
acetylene. 
H. E, A. 


Electrolysis of Phthalic Acid. By E. Bourcoin.* 


I. Free Phthalic Acid.—An aqueous solution of this acid is a bad con- 
ductor of the current. At the end of two days, with the aid of ten 
Bunsen elements, only 36°5 c.c. of gas were collected at the positive 
pole; this gas proved to be pure oxygen. On analysing the liquid in 
each compartment, at the termination of the experiment, it was found 
that a concentration of the solution had taken place at the positive 
pole, and that the quantity of acid electrolysed corresponded to the 
oxygen evolved. In one experiment :— 


10 c.c. of the original liquid neutralised 15°5 ¢c.c. of baryta solution 
after the electrolysis :— 

10 c.c. of the liquid at the positive pole neutralised 21°5 c.c. ; 

10 c.c. * “ negative - - 9°5 c.c. 


Thus the water is not decomposed by the current; the acid alone is 
split up, according to the eyuation :— 


C.H,.O, = (CsH,0; + O) + H, ; 
at the positive pole :— 
(C.H,0; + O) + H,0 = C.H,O; + O. 


II. Neutral Potassium Phthalate-—A concentrated solution of this 
salt is readily electrolysed. Hydrogen only is liberated at the negative 
pole, and the liquid in the corresponding compartment becomes strongly 
alkaline ; at the positive pole, oxygen, together with appreciable quan- 
tities of carbonic anhydride and carbonic oxide, is evolved, and a 
crystalline layer of pure phthalic acid is deposited on the electrode. 
The composition of the gas, after 48 hours, was :— 


CO.—5'3; CO—5:5; O—89°2. 


The carbonic oxide and anhydride are, no doubt, the result of the 
oxidation of a small quantity of acid at the moment of formation. 

III. Potassiwm Phthalate and Alkali.—In the hope of obtaining pheny- 
lene, the author operated on a concentrated solution of potassium 
phthalate mixed with potassium hydrate. The mixture, 4C,H,O,.KHO, 
suffered exactly the same decomposition as the neutral salt, and the 
same negative result was obtained with a mixture of equivalent quan- 
tities of salt and alkali. 

* J. Pharm. Chim, [4], xiii, 376—380. 
VOL. XXIV. 3 Q 
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Gallic and pyrogallic acids are oxidised with great readiness by 
electrolysis. At first no oxygen is evolved at the positive pole, it 
being entirely absorbed; afterwards carbonic anhydride is evolved in 
large quantity, and eventually a mixture of this gas with oxygen and 


carbonic anhydride. 
H. E. A. 


On Silicopropionic Acid. By C. Friznpex and A. LapenBurG.* 


Tue starting point for the preparation of this compound is the mono- 
chlorhydrin of silicie ether, SiC1(OC.H;)3, which Friedel and Crafts 
obtained by heating silicic chloride with silicic ether. This chlor- 
hydrin the authors prepare by a more simple process. They add 3 mol. 
of absolute alcohol, drop by drop, to 1 mol. of silicic chloride. After 
the reaction is over, the product is distilled and heated for some hours 
to 160°. By fractional distillation a large yield of the pure compound, 
which the authors propose to call chloride of triethyl-silicie acid, is 
obtained. 

By adding sodium to a mixture of this compound with zinc-ethy], 
and gently heating, a reaction is set up, gases being evolved, which in 
the beginning of the operation contain chlorides; afterwards only 
hydrocarbons are given off. 

On distilling the product, metallic zine separates out; the distillate 
consists chiefly of ethyl orthosilico-propionate, SiC;H;(OC.H;)3, which 
is obtained pure by fractional distillation. It is a colourless liquid, 
smelling like camphor, and boiling at 158°5°. It is insoluble in water, 
but mixes with alcohol and ether. The mode of formation is expressed 


by the equation— 


but besides this reaction, other secondary ones take place at the same 
time, by which the yield of the new compound is decreased to about 
33 per cent. of the chloride employed. 

In some operations, a liquid having the same boiling point, but con- 
taining more carbon and hydrogen, was obtained. When one mol. of 
zinc-ethyl and one of the chloride were employed, the liquid boiling at 
155°—156° had nearly the composition Si(C,H;).(OC.H;). From 
this it appears that the zinc-ethyl acts at the same time as a reducing 
agent, and this is further proved by the fact that on heating the tri- 
chlorhydrin, SiCl;(OC.H;), with zinc-ethy]l, silicon-ethyl is formed. 

On heating silicopropionic ether with a concentrated aqueous solution 
of caustic potash, a violent reaction sets in, which is over in a few 
minutes. On neutralising the liquid, which consists of two layers, both 


* Ann, Chem. Pharm., clix, 259—274. 
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soluble in water, with hydrochloric acid, and adding ammonia, a white 
flocculent precipitate is formed, which consists of silicopropionic acid, 
C.H;.Si0.H, mixed with silica. 

When ortho-silico-propionic ether is heated with phosphorus tri- 
chloride, volatile chlorides are formed, which are decomposed by water, 
the product of the reaction being a mixture of phosphoric acid, amor- 
phous phosphorus, silica, and silicopropionic acid. 

The only way of obtaining the latter compound free from silica is to 
heat the ether with acetyl chloride to 180°, when the following reaction 


takes place :— 
3C.H;,0Cl1 + SiC.H,;(OC.H;); = SiC,H;Cl, + 3(C.H;0.0C,H;). 


By acting with water on the trichloride thus formed, the pure acid 
isobtained. Itis a white powder resembling silica, from which, however, 
it is easily distinguished by being combustible, and leaving a grey ash, 
which does not become quite white, even when heated in oxygen. Silico- 
propionic acid is insoluble in water, but soluble in warm concentrated 
potash solution. On adding hydrochloric acid to this solution, none, 
or only a part of the acid is precipitated ; but on evaporating to dry- 
ness, it is left as an insoluble residue. Silicopropionic acid also differs 
from silica by being insoluble in boiling caustic soda. From its alkaline 
solutions it is only partially precipitated by carbonic acid. 

Many metallic salts form precipitates when added to a weak alkaline 
solution of the acid ; but they always contain oxides. 

By employing Graham’s method of dialysis, a pure aqueous solution 
of the acid was obtained, in which barium and lead acetate produced 
precipitates, containing after washing, only such small quantities of the 
metal, that it was impossible to assign formulas to them. Silicic acid 
behaves exactly in the same way. 

Silicopropionic acid is the first representative of a new class of 
organo-silicic acids, containing the group SiO,H in the place of carboxyl 


CO.H. 
C. §. 


Conversion of Acetone into Lactic Acid. By E. LInNEMANN and 
V. von. Zorra.*® ; 


Wuewn dichloracetone is heated with an excess of water to 200° for 
six hours, it is completely decomposed. On evaporating the liquid on 
a water-bath, a brown syrup is left behind, which contains a large 
quantity of lactic acid. The dichloracetone employed boiled at 115°— 


117°, but contained only 47°7 per cent. of Cl, instead of 53°9 per cent. 
C. S. 


* Ann. Chem. Pharm., clix, 247—251. 
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Oxidation of «-Naphthyl-carboxylic Acid. By CAarsTANJEN and 
ScHERTEL.* 


AccorpinG to the theory of Erlenmeyer and Gribe on the constitution 
of naphthalene, the carboxyl-acid of this hydrocarbon should yield by 
oxidation a benzol-tricarboxyl acid, or perhaps, like naphthalene itself 
phthalic acid. 

By the action of potassiumfpermanganate in presence of very little 
water, a strong reaction is set up in a few minutes, and the alkaline 
filtrate treated with hydrochloric acid, gives only a little acid, difficultly 
soluble in water. This may be unaltered naphthyl-carboxylic acid, but it 
appears to melt constantly at 156°, whereas the original acid melted 
at the normal temperature, 139°—140°. The solution in hydrochloric 
acid evaporated to dryness, and exhausted with ether gives a non- 
erystallisable sour syrup, which precipitates lead acetate; the lead 
salt decomposed by hydric sulphide gives an acid readily soluble in 
water, crystallising in fine needles, and yielding a soluble potassium 
salt, and an insoluble barium salt. 

The action of nitric acid seems to produce a nitro-acid, which is 


under investigation. 
: C. R. A. W. 


On the Constitution of Chrysanisic Acid. By H. Satkowsxy.t 


THE dinitro-oxybenzoic acid formed by the action of nitrous acid upon 
chrysanisic acidt is bibasic. The following salts and ethers have been 


analysed :— 


C,H.(NO.):0HCO;K C,H,(NO,),0KCO.K + 2H,0. 
{(C.H.(NO,.),.OHCO,].Ba + 5H,O [C.;H2(NO-,),0CO, |.Baz + 7H:0. 


A monobasic silver-salt could not be obtained. 

The mono-ethyl ether CsH.(NO,),.OHCO,(C.H;), when perfectly pure, 
melts at 87°, and is not coloured yellow by exposure to light. On mix- 
ing its alcoholic solution with an alcoholic solution of potash, the salt 
C;H,(NO-,),0KCO,(C,H;) is formed, which, as well as the correspond- 
ing silver-salt obtained from it by double decomposition, can be 
recrystallised from hot water, without suffering decomposition. On 
treating the silver-salt with ethyl iodide, the diethyl ether is formed, 
which crystallises in colourless, shining, narrow leaflets, melting at 59°. 
Both ethers are decomposed by treating them with an aqueous solution 
of potash, or heating them with an alcoholic potash-solution, the 
original acid being formed again; but witha cold alcoholic potash-solu- 


* J. pr. Chem. [2], iv, 49. + Deut. Chem. Ges. Ber., iv, 652—655. 
t Page 556 of this volume. 
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tion, the diethyl ether yields a magenta-red liquid, which on standing 
becomes colourless, with formation of potassium dinitro-oxybenzoate. 
By passing hydrochloric acid into it, the diethyl ether is reproduced ; 
the red solution contains therefore potassium ethyl dinitro-oxybenzoate, 
a compound which cannot be obtained in the solid state. 

By acting with ammonia on the diethyl ether, chrysanisic acid is formed 
again, and on the other hand, when chrysanisic acid or its ether is boiled 
with an alkali, ammonia is evolved, and dinitro-oxybenzoic acid is ob- 
tained. 

These reactions prove conclusively that chrysanisic acid contains the 
amido-group, the basic character of which is completely hidden by the 
presence of one carboxyl group and two nitro-groups. But how this 
amido-group has been formed, and how it can exist under the conditions 
under which chrysanisic acid is obtained, has to be explained by further 
researches. It is possible that the large quantity of nitroanisic acid 
which is not acted upon during the reaction, exerts a protecting 
influence, as pure chrysanisic acid is easily converted into picric acid 
by heating it with fuming nitric acid. 


C. §. 


Researches upon the Crenic and Apocrenic Acids contained in the Mineral 
Waters of Forges-les-Eaux, Seine-Inférieure. By C. Bou tiany.* 


Tae author believes that the medicinal waters of Forges-les-Eaux 
contain ferrous salts of crenic and apocrenic acids. On exposure to air 
the waters deposit an insoluble ferric compound, from which crenic 
acid can be extracted by boiling with caustic potash, and precipitating 
the solution with hydrochloricacid. The purified crenic acid is capable 
of dissolving ferrous carbonate. The source of the waters is a peaty 


stratum, underlain by a vein of iron pyrites. 
R. W. 


On Chloro- and Cyano-acetone. By L. Guutz and E. Fiscuer.t 


CHLORINE produces with perfectly dry acetone principally monochlor- 
acetone CH,Cl—CO—CH;, boiling at 119°—120°; this compound is 
identical with that obtained electrolytically: with potassium iodide 
it yields iodacetone as an oily non-distillable fluid, becoming gelatinous 
on long standing. 

Dichloracetone obtained by Fittig’s process by passing chlorine into 
acetone heated at last on the water-bath until saturated, boils at the 
same temperature as monochloracetone, viz., 119°—120°, and contains 
none of this latter substance, contrary to Kriwaksin’s statement. 


* Compt. rend., lxxiii, 247—249. + J. pr. Chem. [2], iv, 52. 
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This dichloracetone yields with potassium cyanide in aqueous solu- 
tion, a solid substance crystallisable from water: monochloracetone 
thus treated gives an oily brown fluid, solidifying after standing for 
some days, and consisting of monocyanacetone. The compound thus 
obtained from dicyanacetone has been examined by Mulder,* who 
ascribed to it the formula, C,;H,,.Cl,O;NH,HCN: the authors conclude 
from their analyses that the formula is C;H,Cl,0.N. 

The dichloracetone thus produced is unsymmetrical in structure, being 
CHCl,—CO—CH,; ; no definite bodies could be isolated from the bye- 
products of the action of chlorine on acetone, so that apparently the 
symmetrical dichloracetone CH,C1—CO—CH.Cl, which has a much 
higher boiling point, is not formed in this way. This symmetrical 
dichloracetone is obtainable by the oxidation of dichlorhydrin, CH,C1— 
CH(OH)—CH.Cl with potassium dichromate and sulphuric acid, the 
yield being about 50—60 per cent. of the theoretical quantity; it boils 
at 170°—171°, and gives a well crystallising compound with sodium- 
hydrogen sulphite : with potassium iodide and potassium sulphocyanate 
it gives crystallisable compounds, but with aqueous potassium cyanide 
only a brown tarry fluid speedily becoming black: with solid powdered 
potassium cyanide, however, an ethereal solution of the dichloracetone 
produces a body crystallisable from alcohol, and isomeric with that 
produced by the action of the unsymmetrical dichloracetone; to these 
bodies the authors ascribe the following formule— 


From the symmetrical dichloracetone. From the unsymmetrical dichloracetone. 


CH,Cl CH; 

CHCl f C bon CHur c \ — 

CH.Cl CHCl } ,, : 

CHCl f c fon on \ cf on 
Tetrachloro-diacetone-cyanhydrin. Isotetrachloro-diacetone-cyanhydrin. 


each being formed by the reaction— 
2C;H,Cl1.0 + KCN + H.O — KOH + C,H,C1,0.N, 


the diacetone-cyanhydrin of Urech being the connecting link between 
the two, viz. :— 


As this last body splits by the action of acids into acetone, ammonia, 
and oxyisobutyric acid, the authors hope to obtain an analogous reaction 
with the two tetrachloro-diacetone-cyanhydrins just described ; from the 
symmetrical dichloracetone derivative, the body (CH,Cl) —C(OH) — 


* Zeit. f. Chem, [2], iv, 51. 
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CO(OH) should result; by acting on this with cyanide, &c., so as to 
replace the chlorine groups by carboxyl, they hope to obtain citric 
acid— 

CH,.CO(OH) 

C(OH).CO.(OH) 


CH,.CO(OH). 
C. RB. A. W. 


On Monochlorinated Ethyl Chloride. By W. Watters.* 


A LARGE quantity of ethylidene chloride was prepared by the action of 
chlorine on ethyl chloride; by rectification alone this body could not 
be obtained pure; but by treatment with mercury a pure body boiling 
constantly at 64° was obtained, the mercury destroying ethyl chloride 
even at common temperatures, with evolution of diethyl. 

Reactions analogous to that of M. Kind, whereby only one chlorine 
atom is replaced (as by the action of alkaline sulphites, whereby 
chlorethyl sulphuric acid is formed), have not yet been observed. Silver 
oxide causes the reduction of silver and formation of acetate; so also 
potash ley after some days’ action forms acetate, aldehyde being with- 
out doubt the first product of the action, and converted into acetic acid 
by atmospheric oxidation. Alkaline sulphydrates and monosulphides 
similarly produce sulphaldehyde. 

By heating with acetates, preferably with the lead salt, at a tem- 
perature of 150°—160°, an ether is obtained which is crystallisable, 
but has not yet been procured pure enough for analysis: if only one 
atom of chlorine is replaced, a chlorinated ethyl alcohol isomeric with 


ethylene oxychloride should be obtainable from this compound. 
C. R. A. W. 


On Bromobenzonitrile. By C. ENGLER.t 


THIs compound is formed only in small quantities by the direct action 
of bromine on benzonitrile; but it is easily obtained from bromo- 
benzoic acid, which by passing hydrochloric acid gas through its alco- 
holic solution, is first converted into ethyl bromobenzoate, a strongly 
refracting liquid boiling at 259°. On treating it with an alcoholic 
solution of ammonia, it is not completely converted into bromobenza- 
mide, even when heated for some days to 150°. By using aqueous 
ammonia a portion of the amide formed is converted into ammonium 
bromobenzoate before all the ether is acted upon. To prepare the 
amide it is best to heat one volume of the ether with one vol. of alco- 
holic and two vols. of aqueous ammonia for 24 hours to 130°—140°. 


* J. pr. Chem. [2], iv, 57. + Deut. Chem. Ges. Ber., iv, 701—707. 
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Bromobenzamide crystallises from dilute alcohol in colourless pearly 
scales, melting at 150° and subliming at a higher temperature. On dis- 
tilling it with phosphorus pentoxide, bromobenzonitrile is formed, a 
crystalline solid, melting at 38° and boiling at about 225°. From 
ether it crystallises in lance-shaped needles. 

By replacing the bromine in this compound with methyl, a nitrile 
would be formed, from which one of the toluic or phthalic acids could 
be obtained, and thus the position of the bromine in bromobenzoic acid 
would be ascertained. But bromobenzonitrile is not acted upon by 
methyl iodide and sodium in presence of ether, nor did the author 
succeed in substituting the bromine by cyanogen. As v. Meyer has 
since obtained isophthalic acid from bromobenzoic acid, the author has 


not pursued this research. 
C. S. 


On Gilucoso-phosphoric Acid. By D. Amato.* 


THE author has examined a strongly acid residue, which Schiff ob- 
tained in the course of his researches on the constitution of salicin and 
helicin, by treating the latter substance with phosphorus oxychloride, 
digesting the resulting mass with alcohol, and evaporating. This 
residue—which must have been produced by the mutual action of hydro- 
chloric acid, phosphoric acid, and glucose, resulting from the decom- 
position of helicin in presence of phosphorus oxychloride—was rendered 
slightly alkaline with sodium carbonate, then evaporated to a syrup, 
and digested with alcohol, which partly dissolved it, leaving a residue 
of chloride and phosphate of sodium. On distilling off the alcohol, 
evaporating the residue at a very gentle heat, and treating it with 
absolute alcohol, there remained a quantity of sodium phosphate nearly 
free from chloride. On again distilling off the alcohol and evaporating, 
a residue was obtained which dissolved completely in absolute alcohol ; 
and this substance, when freed from alcohol and evaporated under the 
air-pump, formed a very hygroscopic mass, which became pasty on 
exposure to moist air, but was extremely friable and easily pulverised 
when dry. 

This substance is very soluble in water and alcohol, but insoluble in 
ether ; it has a yellowish tinge when first obtained, but may be rendered 
perfectly white by boiling with animal charcoal. It does not precipi- 
tate barium chloride or lead acetate, and may be purified from a small 
quantity of phosphoric acid adhering to it in the form of sodium phos- 
phate, by treating it with lead acetate, evaporating, dissolving the 
residue in absolute alcohol, evaporating off the alcohol, and precipitating 
the excess of lead with hydrogen sulphide. 


* Gazzetta chemica Italiana, i, 56—60. 
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The aqueous solution does not give the reaction of phosphoric acid 
with magnesium salts, ammonia and sal-ammoniac; neither does it 
exhibit the reaction of glucose with a cupro-potassic solution. But if 
it be previously boiled with a sufficient quantity of sulphuric acid, 
taking care not to carry the action so far as to destroy the glucose, 
the solution will then exhibit very plainly the reactions of phosphoric 
acid and of glucose. The presence of phosphoric acid may also be 
demonstrated by incinerating the substance, oxidising the residue with 
nitric acid, and testing as above with a magnesium salt and ammonia. 

Quantitative determinations of the ash (sodium pyrophosphate) thus 
obtained and of the phosphoric acid contained in it, have shown that 
the substance in question has the composition of disodic glucoso- 
phosphate. 


CHO 
| 
C,H,,0;Na,PO, = _—- 
ONa 
H,.0.P 
—- om, 


A lead salt was prepared by treating the sodium salt with excess of 
dilute sulphuric acid, digesting with alcohol to separate the acid 
sodium salt thereby produced, evaporating off the alcohol, neutralis- 
ing with sodium carbonate, and finally with precipitated oxide of lead, 
and evaporating the filtered solution. A crystalline salt was thus ob- 
tained having an alkaline reaction, and yielding by incineration 75:4 
per cent. ash, agreeing with the formula— 


‘CHO 


CHOH 
! CHOH 


cHo)P» 


| CH.O.POCG >Pb + HO. 


C,H, 1 O;Pb.PO; = 


By treating sodium glucoso-phosphate with sulphuric acid, &., in 
the same manner as above, excepting that the last traces of acidity 
were not neutralised with oxide of lead, a slightly acid crystalline lead- 
salt was obtained, insoluble in ether, very soluble in water and in 
alcohol, and crystallising from the latter in magnificent setaceous 
needles, melting at 187°. This purified salt yielded 51°5 per cent. 
ash, agreeing with the formula C,,H2,0,.PbP.0;. It may be supposed 
to be formed from two molecules of glucoso-phosphoric acid, which, 
under the influence of the lead salt, unite together, with elimination 
of 1 mol. water. Such a constitution is represented by the formula— 
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—— 
PO 

he 

| OCHO, 


In accordance with this, it is found that the ash gives the reactions 
of plaumbic metaphosphate, whereas that of the former salt gives those 
of the pyrophosphate. 

The last described salt heated to 150° in sealed tubes with ethyl 
iodide, was converted into lead phosphate and another substance, pro- 
bably identical with that which Berthelot* obtained by heating cane- 


sugar in sealed tubes with potash and ethyl bromide. 
H. W. 


Action of Cyanogen Chloride, gaseous and solid, on Benzylic Alcohol. 
By S. Cannizzaro.t 


GasEous cyanogen chloride liquefied by cooling, was mixed in tubes 
drawn out in the middle, for convenience of sealing, and immersed in 
a freezing mixture with benzylic alcohol, in the proportion of CNC to 
2C,;H,O; and the tubes, after being sealed, were exposed for an hour or 
two to the temperature of the air. The contents became hot and 
acquired a yellowish colour, and, on subsequent cooling, solidified to 
a crystalline mass, mixed in the lower parts with a small quantity of 
white amorphous substance. The tubes were then opened (after again 
immersing them in the freezing mixture to prevent loss from projec- 
tion) and the contents, liquefied by gentle warming, were poured into 
a flask and distilled under a pressure of about 10 mm., first in the 
water-bath and finally in a bath of salt water. Benzylic chloride then 
passed over, and the residue solidified to a crystalline mass containing 
benzylic carbamate, which was purified by repeated crystallisation 
from ether till it dissolved completely therein, and finally by crystalli- 
sation from boiling water. The matter insoluble in ether (the white 
amorphous substance above mentioned), consisted of sal-ammoniac, and 
an organic substance insoluble in water, alcohol, and ether, slightly 
soluble in carbon bisulphide, the quantity of which was too small for 
satisfactory examination. 

If an excess of cyanogen chloride be added, the reaction takes place 
in the same way, the excess partly remaining unaltered, and being 
partly converted into solid cyanogen chloride; a small quantity of 
hydrochloric acid is also frequently evolved. 

The principal and final action of gaseous cyanogen chloride on 


* Ann. Chim. Phys., [3], Ix, 93 ; Jahresb. f. Chem., 1860, p. 509. 
+ Gazzetta chimica Italiana, i, 33—38. 
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benzylic alcohol may therefore be represented by the following equa- 
tion :— 


20;H.O + CNCI = co { oa + 0,H,Cl. 


Benzylic Cyanogen Benzylic Benzylic 
alcohol. chloride. carbamate. chloride. 

The same products are obtained with solid cyanogen chloride. When 
this substance is triturated in a mortar with benzylic alcohol, added 
drop by drop till the proportion amounts to C;N;Cl; to 6C;H;O, the reac- 
tion commences with evolution of heat, a small quantity of hydrochloric 
acid being given off before the whole of the benzylic alcohol has been 
added; and on placing the mortar, after the reaction is terminated, in 
a steam-bath, decanting the liquid portion of the contents into a flask, 
and distilling as above, benzylic chloride passes over and benzylic car- 
bamate remains behind. The solid residue in the mortar yields to ether 
another portion of the carbamate, and the portion insoluble in ether 
contains sal-ammoniac, together with a white substance slightly soluble 
in boiling water, crystallising therefrom in gelatinous flocks, and very 
similar in appearance to the substance which Habich obtained in pre- 
paring cyanuric acid by heating urea. 

Benzylic carbamate, whether prepared with gaseous or with solid 
cyanogen chloride, crystallises in beautiful transparent colourless 
lamin, melting at 86°, moderately soluble in warm water, from which 
it crystallises on cooling, more soluble in ether, extremely soluble in 
alcohol. When it is heated in a retort to 200°—230°, a very small 
portion sublimes unaltered, but the greater part is resolved into 
benzylic alcohol and cyanuric acid : 

300 { OG; = 8C:H.O + C.N,O.Fh, 

Solid cyanogen chloride heated with benzylic alcohol to higher tem- 
peratures (180°—200°) yields, in addition to benzylic chloride and sal- 
ammoniac, two new crystalline substances and scarcely a trace of 
benzylic carbamate. By repeated crystallisation from alcohol and ether, 
these two bodies are obtained, the one in slender, flexible, dazzling- 
white needles, melting at about 153°, and having nearly the composi- 
tion of benzylic cyanate or cyanurate; the other in hard yellowish 
prisms, melting at about 143°, and containing about 75—76 p. c. 
carbon, 6°1 hydrogen, and 11:2 nitrogen, a composition agreeing ap- 
proximately with the formula C,;H,N,0. This latter substance, treated 
with potash, yields a liquid base resembling dibenzylamine in odour 
and appearance. The author proposes to make a further examination 
of these two substances, with the view of ascertaining their relation to 
benzylic carbamate, from which they appear to be derived. 


H. W. 
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On Monobenzyl-urea. By 8. Cannizzaro.* 


Iv his memoir on the alkaloids derived from benzylic alcohol (1865)t, 
the author stated that when benzylic chloride and potassium cyanate 
are heated together for a considerable time in an apparatus with re- 
versed condenser, the alcohol then distilled off, and the residue treated 
with boiling water, an oily substance separates, which on cooling 
‘solidifies to a crystalline mass containing dibenzylurea. The aqueous 
solution contains the potassium chloride formed in the reaction, the 
‘carbonate resulting from decomposition of the cyanate, and mono- 


benzylurea, CO | NHO.H, 3 and on evaporating the solution to dry- 


ness over the water-bath, treating the residue with a large quantity of 
ether, and distilling off the ether, the monobenzylurea remains behind, 
and may be purified by recrystallisation either from water or from 
alcohol. 

Monobenzylurea crystallises in long white needles, moderately 
soluble in water and in alcohol, more at high than at low temperatures ; 
freely soluble in ether; it melts at 147°—147-5°, but begins at the 
same time to give off ammonia: hence after being once fused it melts 
at a lower temperature. When heated to about 200°, it slowly evolves 
ammonia and yields a white sublimate, which crystallises from alcohol 
in white needles, having the appearance, composition, and melting 
point (166°—167°) of dibenzylurea. 

Both dibenzylurea and monobenzylurea may also be obtained with 
tolerable facility by heating urea, benzylic chloride, and alcohol 
together in an apparatus with reversed condenser, then distilling off 
the alcohol, and heating the residue with water. The dibenzylurea is 
contained in the oily insoluble portion of the product, while the mono- 
benzylurea dissolves in the water, and may be separated and purified 


as above. 


Action of Urea Nitrate on Benzylic Alcohol. By G. Campisi and 
D. Amato.f 

Tue products of this reaction vary according to the temperature. 
When the two substances are heated together in a water-bath, or to 
any temperature below 120°, the chief products are dibenzylurea, 
CH,(C;H;),N,0—identical with that which Cannizzaro obtained by 
the action of potassium cyanate on benzylic chloride-—and benzoic 
aldehyde; but when the temperature of the mixture is raised to 

* Gazzetta chimica Italiana, i, 41. 

+ Giornale di Scienze naturali ed economiche. Vol.i. Palermo, 1865. 

t Gazzetta chimica Italiana, i, 39. 


Ae 


ORGANIC CHEMISTRY. 929 


130°—140°, the chief product is benzylic carbamate, together with a 
small quantity of another substance insoluble in cold ether, soluble in 
very strong alcohol and in boiling ether, from which it separates in 
crystals melting at 151°—152°5°. The authors do not, however, 
recommend this process for the preparation either of dibenzylurea or 
of benzylic carbamate, as the product in either case is but small in 


proportion to the quantity of benzyl alcohol consumed. 
a. WW. 


On the Periodides of the Allaloids. (Continuation.) 
By S. M. Jorcensen.* 


THE author has prepared and examined the following compounds :— 


Piperine triiodide..........4. .» COxH3s.N.0;HI;. 
Atropine triiodide.......... eee OyH.3NO;HI;3. 
” pentaiodide rr C,;H2;NO;HI;. 
Berberine triiodide eoceseccccce C.H,;,NO,HI;. 
Theobromine tetraiodide ........ C;HsN,O.HIy. 


They were prepared by adding iodine dissolved in potassium iodide to 
a solution of the alkaloid in aqueous or alcoholic hydrochloric acid ; or 
by dissolving the alkaloid in excess of hydrochloric acid, adding 
potassium iodide, and leaving the mixture to slow oxidation and 
evaporation. 

These periodides seem to resemble, in their general properties, the 
periodides of the strychnine and cinchona alkaloids, already partially 
described in this Journal.t 

Tetrethylphosphonium Triiodide.—This body is formed by adding to a 
warm alcoholic solution of tetrethylphosphonium iodide, 2 atoms 
of iodine in alcoholic solution, carefully avoiding excess of iodine. 
On slow cooling, crystals of triiodide separate out; they appear in 
leaves, whose composition is expressed by P(C.H;),,1;, of a brown 
colour and diamond-like brilliance, frequently of very large dimensions. 
The alcoholic solution of the crystals is decolorised by reducing 
agents. 

Tetrethylarsonium Triiodide, As(C2H;),I3.—-When powdered arsenic 
is heated in sealed tubes with ethyl iodide to 200°, for about four hours, 
the tube becomes filled with large brown leafy crystals of the compound 
As(C.H;),I,AsI;. By boiling these crystals with alcohol of 90 per 
cent., a dark brown liquid is obtained, yielding by spontaneous evapora- 
tion long brown iamine, resembling in appearance the tetrethyl- 
phosphonium triiodide. They have the composition As(C,H;),1;; their 


* J. pr. Chem. [2], iii, 328—348. + See page 398, 
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alcoholic solution is decolorised by reducing agents, mercury for 
example. 

A triiodide of tetrethylstibonium appears to exist, but its composition 
has not been determined. 

Periodide of Triethylsulphine.—An attempt to form a definite periodide 
did not succeed. Iodine dissolved in potassium iodide, when added 
to an aqueous solution of iodide of triethylsulphine, produces a brown 
precipitate, which soon becomes a black tar. From potassium iodide, 
2 atoms iodine, and 1 atom 8(C.H;);I, a product is obtained which 
contains more iodine than a triiodide, less than a tetraiodide. 

A postscript to the paper contains a description of a series 
of well crystallised double salts containing bismuth. The general 
formula of these compounds is 3R(C.H;),R’.2BiR’; in which R = N, P, 
As or Sb; R' =I, Br, Cl. The iodine compounds are red, or brown- 
ish red, the bromine compounds yellow, or occasionally brownish 
yellow, the chlorine compounds colourless. 

The iodine derivatives are produced by precipitating a hot alcoholic 
solution of the periodide with potassio-iodide of bismuth, or with hy- 
droiodide of bismuth. Thus the tetrethylammonium bismuth iodide 
5N(C.H;) 1.2 Bil. 

3N(C2H;)I.1, + 3KI.2Bil; = 3KI.I, + 3N(C.H;),1.2Bil;. 

The ethylphosphonium, ethylstibonium, and ethylarsonium com- 
pounds were also made; they have a composition similar to that of the 
nitrogen salt : 


3P(0,H;),1.2Bils. 
3Sb(C.H;)sL.2Bily. 
3As(C.H;).1.2Bils. 


The bromine and chlorine derivatives were prepared by precipitating 
the hot alcoholic solution of the periodide with a soluticn of bismuth hy- 
drate in strong hydrobromic orhydrochloric acidrespectively. The tetre- 
thylammonium-bismuth-bromide is thus constituted :—3N(C,H;),Br. 
2BiBr;; the chloride, 3N(C.H;),Cl.2BiCl;. Corresponding phos- 
phorus, arsenic, and antimony compounds were also prepared and 
analysed. W. H. D. 


Preparation of the Ethylene Bases on the large scale. By A. W. 
Hormann.* 


THE bye-products in the manufacture of chloral contain, besides ethyl 
chloride, as Kraemer has found, large quantities of ethylene- and 
ethylidene dichloride. Now as the latter compound is not attacked 
by ammonia under 160°, the mixture of the higher-boiling chlo- 
rides furnishes‘an excellent material for the preparation of the ethylen® 


* * Deut, Chem. Ges. Ber., iv, 666—668. 
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bases. On heating the fraction boiling between 70°—100° for eight 
or ten hours to 110° with an excess of alcoholic ammonia, the ethylene 
chloride is decomposed. After filtering to remove sal-ammoniac, the 
liquid is distilled. The residue crystallised from water yields a 
large crop of ethylenediamine chlorhydride, which crystallises in large 
shining needles. The mother-liquors, on distillation with caustic soda, 
first yield ethylenediamine, and the latter fractions contain the higher 
diamines and triamines. 


C. S. 


Action of Chloral on Aniline. By O. Watuacn.* 


Cort acts with great violence on aniline; on cooling, the product 
solidifies to a white crystalline mass, which by crystallisation from alcohol 
yields large fine crystals. This compound has basic properties; it is 
soluble in acids, and insoluble in alkalis, which on boiling decompose 
it. A similar compound is obtained from toluidine. 

Whilst aldehyde and aniline hydrochloride act on each other with 
such violence that the mixture has to be cooled, chloral gives no 
reaction with the aniline-salt in the cold, and the action goes on but 
slowly even on heating. The product consists of the hydrochloride of a 
white base, which forms yellow salts with acids. The basic compound 
is readily decomposed by alkalis in the cold, an oily liquid having the 
smell of phenylic cyanide being formed. 


C. S. 


Action of Hydracids on the Quinine Alkaloids. By W. Zory.t 


WHEN cinchonine sulphate was heated in sealed tubes with concentrated 
hydrochloric acid for some hours to 140°—150°, the contents of the 
tubes yielded on evaporation, crystals not unlike those of cinchonine 
sulphate, but differing therefrom essentially in their insolubility in 
acids. After one recrystallisation these crystals do not contain a trace 
of sulphuric acid; their solution is strongly acid, but is no longer 
fluorescent. They are anhydrous. Chlorine determinations prove 
that they contain three atoms of chlorine, two of which are readily and 
completely removed by silver nitrate, the third with difficulty. The 
mother-liquor from the above crystals yields on further evaporation a 
second crop of different aspect, but also free from sulphuric acid. 
Quinine sulphate similarly treated gives crystals, which also do not 
contain any sulphuric acid; these yield a strongly acid solution, which 
is non-fluorescent, and coloured only very slightly green on addition of 


* Deut. Chem. Ges. Ber., iv, 668, 669. 


t+ J. pr. Chem, [2], iv, 44. 
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chlorine water and ammonia. Potassium ferrocyanide produces a 
yellow precipitate, insoluble in excess, but soluble on boiling. The 
base is precipitated by ammonia, and is readily soluble in ether, also in 
an excess of ammonia and in boiling water. In its behaviour with 
ammonia and chlorine-water, and with ferrocyanide, this new body 
resembles cinchonine ; like quinine, it is readily soluble in ether, but 
differs from both by its solubility in ammonia and in boiling water. 

By the action of hydriodic acid on cinchonine sulphate, products are 
obtained, the examination of which, and of the above, the author is 
prosecuting. 


H. E. A. 


Contributions to the History of the Opium Alkaloids. Part Il. By 
C. R. A. Wricut.* 


Tus paper treats of the products formed from co:!cine and its deri- 
vatives by the long-continued action of hydrobromic acid, methyl 
bromide being evolved in every case. By the action of hydrobromic 
acid on bromo-tetracodeine hydrobromide, four molecules of methyl 
bromide are eliminated, and a homologous base, bromotetramorphine, 


is produced, by the reaction— 
C2H;BrN,0,2 + 4HBr = 4CH,;Br + C.sH;;BrN,Oy. 


Bromotetracodeine. Bromotetramorphine. 


By the action of hydrochloric acid in the cold on bromotetramorphine, 
the corresponding chlorinated base, chlorotetramorphine, is formed; 
and by interrupting the action of hydrobromic acid on codeine at a 
certain point, a base intermediate between bromotetramorphine and 
bromotetracodeine appears to be formed; and this, by the action of 
hydrochloric acid, is converted into the corresponding chlorinated base, 
chlorodicodeine-dimorphine. The results obtained indicate the probable 
existence of the following ten bases, five of which (viz., those named) 
have been obtained and analysed, as well as their platinum salts, &c. 

Bromotetracodeine........seeeeeeees OvzHssBrNyOp. 
Cr Hs: BrNOi.. 
CoH roBrN4Oi,. 
CogH 77 BrN; 0... 
Bromotetramorphine .......+.++- eee OggHzBrN;O.2. 


Chlorotetracodeine...........4. eocsee OpHesCIN Cy. 


Chlorodicodeine-dimorphine Corer ccece CiHigCIN,Oj.. 
Co9H27Cl1N,O pe. 


Chlorotetramorphine eoeeeeeeeeveseese CssH7;CIN Ore. 
* Proc. Roy. Soc., xix, 504. 
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It was not thought worth while to attempt the formation of the 
missing members of the series, owing to the extreme similarity in pro- 
perties between those already obtained, and the uncertainty as to 
purity arising from their physical characters and high formule. 

By the action of hydrobromic acid on bromocodide, methyl bromide 
is formed, and simultaneously bromotetramorphine, and apparently a 
base, dioxymorphine, homologous with deoxycodeine ; this latter, like 
its homologue, much resembles apomorphine in chemical characters, 
but produces no vomiting; it is doubtful whether deoxymorphine has 
been obtained perfectly free from deoxycodeine. Its formula is 
C,,HiyNO,. From these results, taken in conjunction with former 
ones, the authar ascribes the following formule to the corresponding 
bases :-— 
Codeine. Bromocodide. Deoxycodeine. 


0.H Br 1 H 
CoHwNO { Oo, CuENO{ O'cu, CNL 6 cH, 


Deoxymorphine. 


CrHsNO { 6:44 


By the action of hydrobromic acid on deoxycodeine, deoxymorphine 
does not seem to result, the only product being a black substance unfit 
for analysis, together with a little methyl bromide. 

Dr. Michael Foster has examined the physiological action of the 
foregoing derivatives, and finds that the chloro- and bromotetracodeine 
and tetramorphine salts produce in adult cats a condition of great 
excitement, almost amounting to delirium in younger animals; a want 
of co-ordination of muscular movements follows, terminating in sleepi- 
ness, stupor, and death. Paralysis of the inhibitory fibres of the pneumo- 
gastric appears to be produced in cats and dogs ; with rabbits all these 


salts appear to be almost inert. 
od 


Deoxycodeine and deoxymorphine salts are absolutely destitute of 
emetic properties; in adult cats they produce convulsions of an epi- 
leptic character, followed by the symptoms observed in the case of the 
tetra-bases. No marked difference could be detected between the 
hydrobromides and hydrochlorides of either base; whereas with the 
tetra-bases, the morphine-compounds appeared to be rather more 
potent than their higher homologues. 


C. R. A. W. 


XXITY. 
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Researches on the Constitution of Piperine and its Decomposition 
Products, Piperic Acid and Piperidine. By Rup. Firria and Ira 
REMSEN.* 


In the former researches by one of the authors, in conjunction with 
W. H. Mielck+, there have been described two oxidation-products of 
piperic acid, viz., piperonal and piperonylic acid, which stand to one 
another in the relation of aldehyde and acid; like piperic acid, these 
compounds contain, in addition to the groups CHO and CO.OH, two 
oxygen-atoms not associated with hydrogen; the present researches 
treat of several new reactions of these two substances. 

1. Action of Nascent Hydrogen ow Piperonal.—When an alcoholic 
solution of piperonal, mixed with a quantity of w ater insufficient to pro- 
duce turbidity, is subjected to the action of sodium amalgam at ordinary 
temperatures for about a week, the precipitate which at first forms ceases 
to increase ; on crystallising this precipitate from alcohol, hydropiperoin 
is obtained; the filtrate precipitated with water yields ‘sohydropiperoin, 
much more soluble in alcohol than its isomeride, whilst the mother- 
liquor of this latter, evaporated until most of the alcohol is driven off, 
and exhausted with ethan, yields piperonyl alcohol. The same staan 
are obtained by the action of solid sodium amalgam and a large excess 
of boiling water on piperonal, in a flask with an inverted condenser 
attached. When the melted piperonal has wholly disappeared, hydro- 
piperoin separates as a yellowish powder, and on allowing the whole to 
cool, isohydropiperoin crystallises out in needles. Slightly warm alcohol 
suffices to separate these two compounds, after pressure on filter- -paper, 
recrystallisation of each from alcohol completing the purification ; the 
piperony] alcohol is extracted from the alkaline liquid by ether. 

Hydropiperoin, Cy¢>His0c, crystallises in colourless, or slightly yellow, 
shining, hard prisms, almost insoluble in water and in cold alcohol, 
and but difficultly soluble in boiling alcohol; it melts at 202°, and is 
decomposed at a higher temperature ; it does not volatilise with the 
vapour of water, and is not attacked by boiling aqueous potash-ley. A 
combustion gave numbers agreeing with the formula. 

Action of Acetyl Chloride on Hydropiperoin.—Acetyl chloride does 
not act readily on hydropiperoin; a large excess of the chloride heated 
to its boiling point for 24 hours, gives rise to the following reaction, 
no solution either of the original hydropiperoin or of the end-product 


taking place : 


Hydropiperoin. Hydropiperoin chloride. 
C;H;0,.CH.OH C,H;0,.CHCI 
+ 2(CH;.COCI) = | + 2(CH,.CO.OH). 
C;H;0,.CH.OH C;H;0,.CHC1 


* Ann, Chem, Pharm., clix, 129—158. ft Ann. Chem, Pharm, clii, 25. 
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The new product, hydropiperoin chloride, is nearly insoluble in 
alcohol and water, both cold and boiling; long continued boiling with 
water decomposes it, hydric chloride being formed ; it becomes slightly 
yellow at 150°, melts at 198°, and decomposes with copious evolution 
of gas almost at its melting point. 

Action of Nitric Acid on Hydropipercin. This reaction gives rise to the 
production of nitropiperonal, CsH;(NO.)Os;, even in the cold; the same 
substance is formed by the action of nitric acid on piperonal. It forms 
large colourless crystals, becoming yellow by the action of light, and is 
readily soluble in boiling water and in alcohol, but almost insoluble in 
cold water. It melts at 95°5°, and can be sublimed without decom- 
position, but does not volatilise with the vapour of water. As pre- 
viously described,* the production of nitropiperonal is accompanied by 
that of a crystailine substance, melting at 138°—139°, and volatile with 
water vapour; by several successive recrystallisations from hot water, 
this substance loses its volatility with aqueous vapour, and its melting 
point is lowered to that of nitropiperonal, with which it corresponds 
in all its properties ; probably it is a loose combination of piperonal and 
nitropiperonal, decomposed by the action of water; or it may be an 
isomeric nitropiperonal, which becomes transformed into the other 
modification by the action of hot water. 

Isohydropiperotn, CyeH\40¢, differs principally from its isomeride, in 
that it is much more soluble in water and alcohol ; even in cold aleohol 
it is readily soluble, whilst in boiling alcohol it dissolves almost to any 
extent. It crystallises in colourless needles, and melts first at 135°, but 
on remelting after solidification, it melts uniformly at 132°, or 3° lower ; 
it cannot be sublimed, nor is it volatile with water vapour. Analyses 
give numbers agreeing with the formula. 

Acetyl chloride acts much more readily on isohydropiperoin than on 
its isomeride. In a large excess of acetyl chloride, isohydropiperoin 
dissolves readily in the cold, or on slight warming, without produc- 
tion of hydrochloric acid; after some little time, large, colourless, 
transparent prisms separate from the liquid, no more substance remain- 
ing dissolved in the acetyl chloride after 24 hours. Although the aspect 
of this product differs somewhat from that of the hydropiperoin chloride 
obtained from hydropiperoin, no other difference was discernible. The 
melting points were the same, viz., 198°, both beginning to show colour 
at 150°, and decomposing with evolution of gas at the melting point. 
The analytical numbers in each case agree with those required for the 
formula C,¢H:,Cl,0;, so that without doubt the same body is really 
produced from the two isomeric hydropiperoins. 

Nitric acid acts on isohydropiperoin just as on its isomeride, pure 


* Ann, Chem. Pharm., clii, 47. 
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nitropiperonal being readily obtainable from the product of the 
action. 

Piperonal, like other aromatic aldehydes, thus appears to yield two 
isomeric products containing less hydrogen than the corresponding 
alcohol, and corresponding in some respects to pinacone ; Samosadsky,* 
and later, Rossel,t have observed this with anisic aldehyde, and 
Ammann f has recently obtained from bitter almond oil a body isomeric 
with Zinin’s hydrobenzoin. 

Piperonyl Alcohol is obtained by evaporation, &c., from the ethereal 
solution above mentioned, as a thick oily fluid becoming solid on stand- 
ing over sulphuric acid, and forming by crystallisation from alcohol 
long colourless crystals melting at 51°; it is not volatile with vapour 
of water, and may thus be separated from admixed piperonal; in 
alcohol and ether it dissolves in all proportions, in hot water very 
easily, but in cold water only with difficulty ; it cannot be crystallised 
from water, separating only as an oil, which becomes solid on standing 
over sulphuric acid ; on distillation it is decomposed, carbon, piperonal, 
and other substances being produced. Analysis gives numbers agree- 
ing with those required for the formula C,H,O;; acetyl chloride and 
benzoyl chloride gave thick fluid ethers, not further examined for want 
of material. 

Besides the two hydropiperoins and piperonyl alcohol, the alkaline 
liquid obtained by the action of sodium amalgam on piperonal contains 
a small quantity of a brown tarry product soluble in alkalies, and ob- 
tained by acidulating and again extracting with ether the liquid from 
which the piperonyl alcohol had been separated; this substance, how- 
ever, exists only to a very small amount and cannot be regarded as an 
essential product of the reaction; altogether, therefore, the action of 
nascent hydrogen on piperonal appears to be analogous to that of the 
other aromatic aldehydes, the other two oxygen-atoms contained beside 
the group CHO being in no way affected. 

2. Action of Nascent Hydrogen on Piperonylic Acid.—Piperonylic 
acid was digested with sodium amalgam and water for a fortnight, 
fresh amalgam being added from time to time as the evolution of 
hydrogen slackened; hydrochloric acid added to the alkaline liquor 
precipitated pure unaltered piperonylic acid; the filtrate from this 
exhausted with ether yielded a small quantity of another acid much 
more soluble in water, especially when boiling, and crystallising in 
transparent tables melting at 186°. On repeating this experiment 
with the piperonylic acid thus regained by precipitation, with the sole 
difference that (from time to time the alkaline liquid produced was 
neutralised with hydrochloric acid, none of this other acid was obtained 

* Zeitchr, fiir Chem. [2], iii, 678, and iv, 643. + Ann. Chem. Pharm., eli, 25. 
{ Zeitchr, fiir Chem. [2], vii, 83. 
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after two weeks’ action; probably, therefore, this second acid, the 
quantity of which was insufficient for analysis, was not a product of 
the action of nascent hydrogen, but was originally mixed with the 
piperonylic acid employed. 

Hence nascent hydrogen, as in the case of piperonal, does not act 
on the two oxygen atoms which exist similarly disposed in the two 
bodies: on the cther hand, Foster* finds that piperic acid is capable 
of taking up two atoms of hydrogen; in order, therefore, to see whether 
this hydrogen is associated with oxygen (as hydroxyl) in hydropiperic 
acid, or whether it is taken up by carbon (é.e., whether hydropiperic 
and piperic acids stand to one another in the same relation as hydro- 
cinnamic and cinnamic acids), hydropiperic ether prepared by Foster’s 
process was treated with acetyl chloride. Neither in the cold nor on 
heating in a sealed tube at 100° did any action take place; from which 
it is inferred that the relations of these two oxygen atoms in question 
are the same in hydropiperic as in piperic acid, in confirmation of 
which may be cited the behaviour of hydropiperic acid on oxidation 
described in the first part of these researches. 

3. Action of Barium Hydrate, dilute Hydrochloric Acid, and Water 
on Piperonylic Acid.—Ebullition of piperonylic acid with excess of 
baryta-water for a fortnight gave no decomposition ; from the well- 
known decomposition of the “ ketone acids” by this means, with for- 
mation of ketones, the absence of an intervening carbon group whose 
affinities are partly saturated with oxygen may be probably inferred. 

When it is heated with dilute hydrochloric acid in a sealed tube at 
100°, no reaction ensues, but at 17(° the clear and nearly colourless 
liquid becomes filled with a black substance consisting of unattacked 
acid and pure carbon; no gas whatever is evolved; the aqueous solu- 
tion filtered from the black deposit was found (by evaporation, extrac- 
tion with ether, precipitation as lead salt, &c.) to contain, as sole pro- 


duct, protocatechuic acid. The reaction, therefore, is-— 


C.H,O, — C + C,H,O3. 
Piperonylic Protocatechuic 
acid. acid. 


The entire absence of CO and CO, in the products of the reaction 
testifies to the unusual force with which the other two oxygen atoms 
are combined. 

With pure water, at 170°, piperonylic acid undergoes no change, but 
at 210° the same production of carbon takes place; a considerable 
quantity of CO, is also evolved, arising from the secondary decomposi- 
tion of the protocatechuic acid into pyrocatechin and CO,; by recrys- 
tallisation from toluene, pyrocatechin was obtained in a perfectly pure 


* Ann. Chem. Pharm., exxiv, 115. 
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state (it is noticeable that by recrystallisation from this menstruum, a 
much cleaner and purer product is obtained than by any other means 
heretofore described) : pyrocatechin from the above reaction as well as 
from other sources, thus purified, melted at 102°, whereas other ob- 
servers have given a higher melting point (111° to 112°); from the 
perfect identity between the body thus obtained from piperonylic acid 
and pure pyrocatechin, an analysis was considered superfluous. 

4. Action of Phosphoric Chloride on Piperonal—When these two 
bodies in molecular proportions are brought in contact, action ensues 
in the cold, the mixture becoming hot and fluid; phosphorus oxy- 
chloride is formed, together with an oily substance distilling between 
230° and 240°; this does not solidify on standing, cannot be distilled 
without decomposition, and is decomposed on standing in contact with 
water. Although this substance was not obtained pure, it was doubt- 
less piperonal chloride, CsHg0.Cl,; benzol chloride, CsH;.CHCl,, and 
anisol chloride according to Henry, show analogous properties. 

When one molecule of piperonal and three of phosphoric chloride, 
act on one another, the same reaction ensues; but on warming again 
after the completion of this first stage, a new reaction sets in, gaseous 
hydrogen chloride being evolved ; phosphorus chloride and phosphorus 
oxychloride distil over on heating, leaving behind an oily liquid boiling 
with decomposition at about 280°. When this liquid is placed in a 
damp atmosphere, a cloud of hydrogen chloride is formed and crystals 
are produced on the side of the vessel: in cold water no action takes 
place at first, but in a short time decomposition ensues, hydrogen 
chloride being evolved, and a mass of crystals formed; these cannot be 
recrystallised from alcohol or from water, as on warming carbonic and 
hydrochloric acids are produced; but on dissolving them in alcohol, 
and adding water till turbidity is produced, long shining colourless 
needles are obtained; from toluene also this substance can be procured 
in crystals. The substance thus obtained in crystals from alcohol or from 
toluene, and the original crystalline mass, alike melted at 90°. The por- 
tion purified by treatment with alcohol and water, and dried in vacuo 
over sulphuric acid, yielded numbers intermediate between . those 
required for the formula C;H,Cl,0; and CsH,Cl.0; + H.0; probably, 
therefore, the compound produced is hydrate of dichloropiperonal, 
analogous to chloralhydrate, part of the water being lost on drying in 
vacuo, the reactions being— 


C;H;0..CHO + PCI; — C;H;0..CHCI. + POC. 


Piperonal. Piperonal chloride. 


C;H;0..CHCl], + 2PC]; = C;H;Cl.0..CHCl, + 2PCl; + 2HCI. 
Piperonal chloride. Dichloropiperonal 
chloride. 
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C;H;Cl,0,.CHCl, + H.O = C;H;Cl,0,.COH + 2HCI, 
Dichloropiperonal Dichloropiperonal. 
chloride. 
the last formed substance then uniting with water to form a hydrate. 
Hence phosphoric chloride does not act on the oxygen-atoms contained 
in piperonal otherwise than on the aldehyde group CHO. 

5. Action of Hot Water on Dichloropiperonal.—As above stated, this 
reaction gives rise to the production of CO, and HCl; a body erystal- 
lisable from water, alcohol, and ether, and containing no chlorine, is 
simultaneously produced; to get this in the pure state, it is advan- 
tageous to exclude air during the action of the water, and to employ 
toluene as a medium for recrystallisation. On analysis, this body 
gives numbers agreeing with the formula C;H,O; formed by the reaction 
C.H,Cl,0; + 2H.O = C;H,O; + CO, + 2HC1; it melts at 150°, and is 
decomposed at a temperature very little higher; its aqueous solution 
gives an intense and pure green colour with a drop of ferric chloride 
solution; further addition of a trace of soda-solution gives at first a 
violet, and on adding more soda, a beautiful red coloration. The 
aqueous solution has a weak acid reaction, but ether takes up the sub- 
stance from a solution supersaturated with sodium carbonate. Its 
production from an aldehyde renders it probable that the group CHO 
is retained: in fact it reduces ammoniacal silver solutions; and 
although no crystalline compound with alkaline bisulphites has been 
obtained, yet probably such a compound exists, as ether fails to dis- 
solve the substance from a solution shaken with sodio-hydric sulphite. 
From its properties, mode of formation, and connection with proto- 
catechuic acid, it is without doubt the aldehyde of this acid. The pro- 
duction of this acid could not indeed be verified by oxidation, either 
with nitric acid, permanganate, or chromate and sulphuric acid; but 
by fusion with potassium hydrate, this oxidising reaction ensues per- 
fectly, and without formation of secondary products, hydrogen being 
evolved. The acid obtained by this process melted after purification 
at 199°, and gave numbers agreeing with the formula C;H,O, + H.0; 
it also gave the qualitative iron reactions (both with the free acid and 
its barium salt) for protocatechuic acid. 

6. Action of Phosphoric Chloride on Piperonylic Acid.—This action 
should give rise to the following series of products :— 

(1) C;H,O, + PCl; = CsH;0;.Cl + POCI; + HCl. 

(2) C,H;0;Cl + 2PCl; = C.H;Cl,0,Cl + 2PCl, + 2HCl. 

(3) CsH;Cl,0;Cl + H,O = C,H,Cl,O, + HCl. 

(4) CsH,Cl,0, + 2H,O = C,H,O, + 2HCl + CO,. 
whereby successively there are produced—(1). Piperonylic chloride, 
(2) Dichloropiperonyl chloride, (3) Dichloropiperonylic acid, and (4) 
Protocatechuic acid. 
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On heating one molecule of piperonylic acid with three of phosphoric 
chloride, there are produced HCl, PCl;, and POCI;, as required by 
equations 1 and 2, and a nearly colourless non-solidifying oil of high 
boiling point, which soon decomposes with cold water, giving hydro- 
chloric acid and an acid containing chlorine, as per equation 3 ; lastly, 
this acid heated with water, gives a vigorous effervescence of carbonic 
anhydride, and forms a solution containing hydrochloric and proto- 
catechuic acids, without a trace of bye-products, the protocatechuic 
acid thus obtained being chemically pure, as by equation 4. It was 
not found possible to isolate any of the intermediate products in a 
state pure enough for analysis; by the action of cold water, as above 
mentioned, a chlorinated acid was formed; this was evidently a mix- 
ture, as it gave the reactions of protocatechuic acid: the percentage 
- of chlorine agrees with that required for an acid which would have the 
constitution of dichloropiperonylic acid where one Cl-atom was re- 
placed by hydroxyl, or C,;H;ClO;. The carbon found, however, is 
upwards of 4 per cent. in excess of that required by this formula. 

7. Conclusions.—In the first part of these researches, the view was 
promulgated that piperonal contains two oxygen-atoms connected 
together in a manner analogous to that of those in quinone, ?.e., that 
its formula is— 


O," 0." 
C,H; 1 or C,H: CH, 
CH,.CHO’ CHO. 
The results just obtained completely contradict this view: out of 
the numerous other constitutional formule that might ‘be ascribed, 
Only one fulfils the conditions required by these reactions, viz. : 


Piperonal. Piperonylic acid. 

O Or. 
cuH,{ 0DCH» CH, 2 OCH: 
CHO CO.OH. 


where piperonal is the methylene-ether of protocatechuic aldehyde. 
This view explains the action of nascent hydrogen on the alde- 
hyde and acid, as in the first only the group CHO can be affected, 
and in the second no action at all can ensue. Baryta-water does not 
affect phenol-ethers, and would have no action on this acid; under 
pressure at high temperatures the attraction of the two oxygen-atoms 
connected with the benzol residue for the hydrogen of the methylene 
group, would become so powerful as to break up that group, forming 
hydroxyl and eliminating carbon: hence the action of water and dilute 
hydrochloric acid. Lastly, Henry has shown* that phosphoric chloride 


* Deut. chem. Ges. Ber., ii, 710; iii, 704. Ann. Chem. Pharm., clvi, 174. 
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cannot climinate oxygen which is simultaneously united with two 
carbon groups. 


ON O~\. 
C.H,4 07 OH: and CH, OF CFs, 

CHCl, CO.Cl 
Piperonal chloride. Piperonyl chloride. 


which are the first products of the action of PCl;, can lose no more 
oxygen by the action of this reagent; any further action can only 
replace hydrogen by chlorine, yielding — 


On. ON 
C.H3<¢ O7 CCl, and C;H;< O7 CCl 
CHCl, COCl1 
Dichloropiperonal chloride. Dichloropiperonyl chloride 


which must be exceptionally unstable, the chlorine last put in being 
analogous to that of carbonyl chloride COC]. These compounds in 
presence of water, must exchange their Cl, for O, and the bodies— 


Ngo ON\co 
C,H 0 L and C,H; 9&9 
CHCl, COCI1 


thus produced must split up in presence of water, with formation 
of protocatechuic aldehyde and acid respectively. 

Attempts to synthesize methylene-protocatechuic acid (piperonylic 
acid) are in progress. 


C. R. A. W. 


On Crystallised Aconitine. By H. DuquEesne..* 


Hirnerro the term aconitine has been applied to several substances 
varying in therapeutical value with the source from which they are 
derived ; the author applies the term crystallised aconitine to the active 
principle of the Aconitum Napellus obtained by the following pro- 
cess :— 

Selected roots are pulverised and mixed with =}, part of tartaric 
acid, and the whole is exhausted with strong alcohol; the extract 
obtained is distilled out of contact with air, and at a tomperatane not 
exceeding 60°, and the residue is taken up with water to separate fatty 
and resinous bodies. The agueous solution of impure aconitine tar- 
trate thus obtained is treated with ether to remove colouring matters, 
precipitated by an alkaline bicarbonate, and again treated with ether 
which dissolves the alkaloid; from this solution the base is obtained in 
crystals by evaporation, after addition of light petroleum oil, the 


* Compt. rend., Ixxiii, 207. 
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crystals being colourless, rhombic, or hexagonal tables, having the 
composition C2;H yy NOyo.* 

Neither the alkaloid nor its salts with mineral acids are affected by 
a temperature of 100° or lower, either in the dry state or in contact 
with water; but at 100° in contact with air and its own peculiar ex- 
tractive liquor, it partly or wholly disappears. The author regards it 
as a glucoside, and considers that this view explains the spontaneous 
deterioration of various pharmaceutical preparations of aconite on 
keeping ; it is almost insoluble in water, but readily soluble in dilute 
acids, even in carbonic acid solution; itis not volatile at 100°, but at 
130° it begins to decompose, and, apparently, to volatilise. It is soluble 
in ether, alcohol, benzene, and especially in chloroform; insoluble in 
glycerin and in petroleum oils, both light and heavy. It rotates the 
plane of polarisation to the left, and is amorphous when obtained by 
precipitation of its salts by alkalies ; in this condition it contains water 
of hydration, which is lost at 100°, without change of appearanco; it 
has a feeble alkaline reaction. 

Phosphoric acid, tannin, potassio-mercuric iodide, and iodized potas- 
sium iodide, are the most sensitive reagents for aconitine. 


C. R. A. W. 


Preparation of Creatinine Hydrochloride from Urine. By R. Maty.t 


A rew litres of human urine are evaporated to about one-third of the 
original volume, and the liquid, after being decanted from the salts 
which crystallise out, is precipitated with lead acetate. The filtrate 
is freed from lead by sodium carbonate or sulphuretted hydrogen, and 
after having been neutralised, either with acetic acid or sodium car- 
bonate, precipitated with mercuric chloride. The precipitate, a com- 
bination of creatinine with the mercury salt, is decomposed under 
water with sulphuretted hydrogen, and the liquid, after treatment with 
animal charcoal, is evaporated. On crystallising the crystalline residuc 
once or twice from alcohol, pure creatinine hydrochloride is obtained 
in white crusts or hard shining prisms. The same results were ob- 


tained with horses’ urine. 


1 8. 


On the Futty Constituent of Beer-Yeast. By Aucust Voce t. 


Tue author, some time since, indicated the existence in beer-extract of 
a saponifiable fat, to the extent of 0°16 per 100 parts of the dry extract. 


* O;,1yNOz in the original (C = 6, O = 8), probably a misprint for Ox, which is 
required by the numbers given.—C. KR. A. W. 
+ Ann. Chem. Pharm, clix, 279—280. $¢ N. Repert. Pharm., xx, 326—335. 
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New determinations gave 0°094 gram fat per litre of beer, correspond- 
ing in the particular case to 0°15 per cent. of the dry extract. 

Further, the bottom-yeast, produced in the course of brewing, was 
examined for fat; the yeast was allowed to stand for some time, in 
order to separate the water as much as possible, before proceeding to 
the exhaustion of the pasty yeast by means of ether. No exact 
number can be given, but from a litre of yeast in a pasty condition, 
about 0'2 to 0°3 gram of a fatty oil of yellowish-green colour was 
obtained. 

It was thought to be of interest to compare this fat from yeast 
with the fat which cereals contain in not inappreciable quantity. It 
was compared with the fat obtained from barley. Both fats had a 
yellowish-green colour and a peculiar taste and smell. The fat from 
yeast is liquid at ordinary temperatures; at — 2° the whole mass 
becomes gelatinous, while grains of solid fat separate. It has a specific 
gravity of 0°901; the fat from barley has a specific gravity = 0°892. 

The oil from yeast is said to boil between 198° and 200°, and to 
decompose above 300° with development of irritating vapours of acro- 
lein. This oil does not appear to have been analysed or examined 
chemically. 

The yeast which had been treated with ether in order to separate the 
fat, showed a sensible diminution in its activity as a ferment after this 
treatment; but this loss of activity is not clearly due to the removal of 
the fat, as the last portions of the ether cannot be removed from the 
yeast without the application of heat, which would interfere with the 
examination of its activity. 


W. H. D. 


Physiological Chemistry. 


On the Question of the Hecretion of the Nitrogen of the Albuminoids 
Decomposed in the Body. By J. SunGen.* 


From some experiments which he performed, Seegen, in opposition to 
Voit, came to the conclusion that the whole of the nitrogen from the 
albuminous substances decomposed in the body was not excreted in the 
urine as urea, but that part of it was excreted in some other way, as by 
the skin and lungs. The experiments on which the opinions of both 
observers were founded were performed on dogs which were fed on a 
weighed amount of horseflesh carefully freed from fat and tendon. 
These were kept in cages with zinc floors sloping towards the middle, 
so that any urine passed in the cage could be collected in a vessel 
* Wien. Akad. Ber., lxiii, Abt. ii, 11—43. 


944 ABSTRACTS OF CHEMICAL PAPERS. 


below. Besides this, they were trained to make water into a vessel 
which was held beneath them from time to time. Seegen collected 
their water in this vessel two or three times in the 24 hours, and did 
so once every morning just before weighing the animal, so that the 
bladder should be empty at the commencement of each day of experi- 
ment, and the urine of one day not retained in the bladder and voided 
in the next. A certain amount of the urine was generally passed in 
the cage. In order to discover the cause of the discrepancy in their 
results, Voit and he undertook some experiments together, each col- 
lecting the urine of a dog after his own manner. 

Voit’s method consisted in causing the animal to micturate into a 
vessel every two hours or oftener during the day, and making it do so 
several times in the course of the ten or fifteen minutes before weighing 
it, so that the bladder should he completely emptied. The result of an 
experiment lasting ten days, during which the urine was on some days 
collected in the cage, and on others in a vessel by Voit’s method, 
showed the amount of nitrogen excreted to be 2°5 per cent. less than 
that ingested. When only those days were reckoned on which the 
urine was collected by Voit’s method, the deficit was merely 1 per cent., 
and if the increase in the weight of the animal were reckoned as 
muscle, there would be no deficiency at all, but an overplus of 4 per cent. 

By Voit’s method also the amount of urine and urea excreted was 
greater, and the variations from day to day were found to be less than by 
Seegen’s. The smaller variation was probably due to the bladder being 
more thoroughly emptied at the beginning of each day. The smaller 
amount of urine and urea obtained by Seegen’s method, Voit thinks to 
be due to loss through imperfect collection, and he thus explains the 
deficit formerly found by Seegen. This explanation is not allowed by 
the latter observer, who believes that the greater quantity of urine 
obtained by Voit’s method is simply due to the more frequent micturi- 
tion causing increased secretion, as Knapp had found it to have this 
effect. 

In order to determine whether or not the deficit he had found could 
be due to loss of urine, he made several experiments, in conjunction 
with Voit, Henry, and Schneider, by squirting a given quantity of 
urine and of solutions of grape-sugar or salt on the floor of the cage, 
collecting it in a vessel beneath, and determining the loss. These ex- 
periments, which have not been correctly described by Voit, showed 
that even when the fluid was poured on the floor of the cage, under the 
most unfavourable circumstances, a part of the water was lost, but the 
loss of solids was not more than 4 to 5 per cent., and, therefore, the 
deficit of nitrogen amounting to 7—22 per cent., found by Seegen in his 
previous experiments, could not be due to the loss of urine in collecting, 


as Yoit supposed it was. 
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In a later series of experiments, Seegen found that the amount of 
water excreted by the kidneys had little influence over the excretion 
of nitrogen, the greatest amount of nitrogen sometimes being excreted 
with the smallest quantity of water. Increased ingestion of water not 
only increases the amount of urine, but nearly the whole of the extra 
amount taken in is excreted by the kidneys. 

The excretion of water from the lungs and skin is independent of 
the amount of water ingested. When the air contains much moisture, 
not only is no water given off by the lungs and skin, but some is taken 
into the organism through them. The largest amount of nitrogen was 
excreted by the urine on those days when there was no water excreted 
by the lungs. 

Only on 5—6 of the 60 days during which the experiments were made, 
was the whole of the nitrogen which was reckoned to be ingested, excreted 
in the urine, showing that a partial excretion of nitrogen by the lungs 
takes placeasarule. This agrees with the experiments of Regnault and 
Reiset, who found an absolute deficiency of nitrogen only in one case, 
and a more or less considerable excretion of nitrogen in 10 out of 12 
experiments on respiration. The objections made by Pettenkofer and 
Voit to the accuracy of these experiments are refuted by Regnault in a 
letter which Seegen quotes. The amount of nitrogen excreted during 
the whole time the experiments lasted, was 3°3 per cent. greater than 
that ingested. This overplus was not equally distributed over the 
whole time, but was especially marked during five days, when it was 
22 per cent. 

As the excretion during the preceding days had not been lessthan usual, 
no retention in the body could be suspected ; the body-weight remaining 
the same, the only explanation of this overplus was that the flesh eaten 
on these days really contained a larger amount of nitrogen than that 
given by the mode of calculation employed by himself and Voit. 

A research by Toldt and Novak in Schneider’s laboratory proved the 
truth of this explanation. This showed that the total nitrogen of the 
meat was not obtained as ammonia by combustion with soda-lime. 
The amount of nitrogen varied in different horses and in different 
muscles of the same horse. The nitrogen from the muscles of one 
horse was 3°5 per cent., and from another 3°9 per cent. That from 
different muscles in the same horse varied from 3°78 per cent. to 3°97 
per cent. In dogs the variation was still greater, the nitrogen from 
different muscles in one animal varying from 3°52 to 4°31 per cent. 

In Toldt’s experiments there appeared to be only a moderate de- 
ficiency in the nitrogen excreted in the urine when the nitrogen in the 
meat ingested was calculated at 3°4 per cent., but an actual analysis of 
the nitrogen contained in it showed that the deficiency was really 11 to 
19 per cent. 
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As Voit in his experiments assumed the nitrogen content of meat to 
be 3°4 per cent. and constant, while in reality it varies so much, the 
law which he founded on them that the whole nitrogen ingested ap- 


pears again in the urine and feces, has no sufficient foundation. 
T. L. B. 


On Tissue-change in Phosphorus Poisoning. By K. Voir.* 


Iy this interesting paper Voit seeks to discover the causes of the fatty 
degeneration of organs which occur so frequently in disease, by means 
of experiments on the mode of its production in cases of poisoning by 
phosphorus. The fat which then appears to take the place of the 
tissues of which the organs when in a state of health are composed, 
might be due to three causes—Ist. It might be derived from the fat in 
the food. 2nd. It might have been brought into the organs from other 
parts of the body which usually contain fat, such as the subcutaneous 
cellular tissue. 38rd. It might be produced in the cells of the organ 
itself by albuminous bodies contained in them splitting up and yielding 
fat and bodies containing nitrogen. In the latter case it is possible that 
the amount of albumin decomposed, and of fat formed in the cells, may 
be quite normal, and that its presence in unwonted quantities may be 
simply due to its not being oxidised. In this case the nitrogenous pro- 
ducts of the transformation of albumin, such as urea, will not be changed 
in quantity, but the oxygen used in the body will be less. It is also 
possible that more albumin than usual may be decomposed, and espe- 
cially that which forms an essential part of the structure of the cells 
themselves, so that they become atrophied, and the tissues disorganised. 
In this case the urea or other products of the albumin will be increased. 
The oxygen consumed may remain unaltered, or be less. 

By giving phosphorus to dogs which had been deprived of food for 
several days, Voit and Bauer, found that the ordinary symptoms of 
phosphorus poisoning and fatty degeneration of all the organs were 
produced. 

The fat here could not have come from the food, for the animals. got 
none; nor from other parts of the body, for that had all disappeared, 
and the animals had become emaciated before the phosphorus was 
administered, and it must therefore have been produced by the decom- 
position of albumin in the organs themselves. 

On placing one of these dogs in Voit’s respiration apparatus, they 
found that, after giving phosphorus, there was a diminution of 47 per 
cent. in the CO, excreted, and of 45 per cent. in the O absorbed. At 
the same time they found that the amount of urea excreted, which had 
been constant for several days before giving phosphorus, rose after its 

* N. Rep. Pharm., xx, 340—349, 
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administration, and became greater as the symptoms of poisoning grew 
more intense. ; 

These facts show that in phosphorus poisoning the fatty degencration 
of organs is due both to the diminished oxidation of fat, and to its 
increased production from the transformation of albumin. They also 
show that the transformation of albumin is independent of the supply 
of oxygen, and that it is not so much albumin itself, as the products of 
its decomposition, which undergoes oxidation. When oxygen is wanting 
for this purpose, these products may accumulate to a certain extent in 
the body. 

Schultzen and Riess found that, in slight cases of phosphorus poison- 
ing in man, the amount of urea was increased ; but in severe cases it 
sank to a minimum; and abnormal nitrogenous products, especially 
peptone-like bodies, insoluble in alcohol, appeared in great quantity, 
along with a considerable amount of sarcolactic acid. In dogs the urea 
was invariably increased, and no abnormal products were found in the 
urine, except a little sarcolactic acid in fatal cases. 

Voit and Bauer confirm this latter statement. They looked in vain 
for leucine and tyrosine in the urine of the poisoned dogs, although 
these substances occur in abundance in the urine of persons suffering 
from acute atrophy of the liver, a disease which phosphorus poisoning 
nearly resembles. They found them, however, in the liver, heart, and 
blood of the dogs. The nitrogenous products of the decomposition of 
albumin are therefore converted into urea in all cases in the dog, and in 
slighter cases of phosphorus poisoning inman. In severe cases in man 
this decomposition is imperfect, and the higher products of decomposi- 
tion are excreted. It is highly probable that leucine, and, perhaps, 
tyrosine, bétongs to the first products of the decomposition of albumin. 

Schultzen and Rencké have found that leucine is converted in the 
body into urea, and as leucine and tyrosine are found in the organs, 
though not in the urine of poisoned dogs, it is possible that they 
become changed in the body. 

Voit thinks that the greater rapidity of degeneration in acute atrophy 
of the liver, is the chief difference between this disease and cases of 
phosphorus poisoning. As in fatty degeneration the fat is simply that 
which has been normally formed in the part, but either not oxidised, or 
formed in too great quantity, it is difficult to say when the process 
ceases to be physiological and becomes pathological, and it would be 
convenient to have names for the different stages. At first the fat will 
be produced in normal quantity from the store of circulating albumin, 
afterwards, as in hunger, from the more firmly combined albumin in the 
organs, and lastly from that albumin which is essential to the consti- 
tution of the cells, and whose removal causes their disorganisation and 
the destruction of the organs which they compose. T. L. B. 
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On the Physiological Action of Crystallised Aconitine. By 
MM. Gréuavur and DuqueEsne..* 


One twentieth of a milligram of aconitine, dissolved in a thousand 
times its weight of water (,'5 cubic centimetre) was injected under 
the skin of the back of a frog; thirty minutes afterwards the sciatic 
nerve had completely lost its motricity, though the muscles of the 
thigh contracted when stimulated by an induced current, and the heart 
beat regularly. 

The gastrocnemius muscles of a frog, with the adherent sciatic nerves, 
were detached and placed in a solution of + milligram of aconitine in 
one cubic centimetre (1 part in 5,000), so that in one case the nerve 
was immersed and the muscle not, and in the other, the muscle was 
covered with the solution, but the nerve not subjected to its action; 
after some time, the nerve of the first preparation had completely lost 
its excitability, whilst that of the second caused the muscle to contract 
whenever excited. 

One of the legs of a frog was tied so as to arrest circulation, and the 
frog then poisoned. All the motor nerves which received the poisoned 
blood lost their physiological properties, whilst those of the preserved 
limb remained excitable. 

From these results it appears that small doses of aconitine are 
analogous in physiological results to curarine, destroying the motor 
power of nerves. A dose of one milligram of aconitine, however, 
injected into a frog (twenty times as much as that used in the first 
experiment) completely arrested the contraction of the ventricles of 
the heart, the auricles alone contracting feebly ; the excitability of the 
motor nerves continued for a long time in this case, and the animal 
continually moved spontaneously or convulsively. By microscopic 
examination of another frog similarly treated, it was found that in one 
minute and a half, the arterial circulation was much slackened, and in 
three minutes had completely ceased; the nerves did not lose their 
motricity, because, through the cessation of circulation, they did not 
come in contact with the poison. 

In mammaiia, the effects of the poison show themselves more rapidly, 
and are more difficult to analyse; a milligram of aconitine injected 
into a rabbit in which artificial respiration was kept up, was found, after 
half an hour, to prevent the sciatic nerve from producing contraction 


of the muscles, although these had preserved their contractility. 
C. R. A. W. 


* Compt. rend., lxxiii, 209. 
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On the Mucin of the Submawillary Gland. By J. OBOLENSKY.* 


THE paper is a contribution to the chemistry of the as yet imperfectly 
known substance mucin, first obtained by Stadeler from the salivary 
glands. 

Mucin was obtained in the following manner :—The salivary glands 
of the ox were cleaned as much as possible, and finely rubbed down 
with pounded glass. The mass was placed in water and allowed to 
stand over night, then filtered, the residue being again treated in the 
same manner. The filtrate was precipitated by excess of acetic acid, 
the precipitate well washed with water, and a little acetic acid, after- 
wards with warm alcohol, and then dried. This substance, insoluble in 
acetic acid, is obtained only from the submaxillary gland, the parotid 
yielding only albuminoids (globulin). The glands contain none of the 
substance described by Miescher as nuclein. 

Dry mucin gives 2°44 p.c. of pure ash, of which 1°64 parts are 
soluble in water, the rest in hydrochloric acid. Mucin contains no 
sulphur. The amount of phosphoric acid (1°06—1°07 p.c.) agrees 
with the quantity of ash. Mucin free from ash has a composition (the 
mean of two analyses) 52°2 C., 7°18 H., 11°87 N., 28°75 O. This agrees 
very nearly with Scherer’s analysis of mucin from a cystic fluid, viz., 
52C., 7:0 H., 12°6 N., 28:20. It differs from Hichwald’s formula chiefly 
in the amount of nitrogen (Eichwald’s formula = 48°9 C., 6°8 H., 85 N., 
35°8 O). 

Freshly precipitated and moist mucin swells readily in water, is 
easily soluble in lime- and baryta-water, not precipitated by tannic acid, 
ferric chloride, or mercuric chloride. It is soluble in concentrated hydro- 
chloric and nitric acid, also in sodium carbonate. When mucin is treated 
with hot alcohol and dried on the water-bath, it scarcely swells in water, 
and is very slowly soluble in lime- or baryta-water, or soda-solution. 
The solutions behave like the former in regard to the above-mentioned 
reagents. 

Dried and pulverised mucin, heated for 25 minutes with dilute 
sulphuric acid, is partly dissolved, and gives with excess of caustic soda 
and copper sulphate a rich precipitate of cuprous oxide. If it be heated 
for a longer time, the quantity of reducing agent diminishes, and 
ultimately disappears. This fact, and the insolubility of the reducing 
agent in absolute alcohol, show that it is not identical either with 
grape-sugar or milk sugar. 
D. F. 
* Med.-chem. Unters., 1871, 590—593. 
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On the Artificial Production of Calcareous Substances, such as are found 
in the Organism. By M. Harrina.* 


M. Harrine announces in a preliminary note that he has succeeded 
in imitating the greater number of the forms which carbonate of lime 
assumes in the organism, such as biliary and other concretions, the 
various forms of otolites, pearls, coccolites, the spicules of the alcyon- 
aria, the various substances which form the shells of molluscs, the cal- 
cification of cartilage, the calcareous couches of the scales of osseous 
fishes, &c. He has not yet succeeded in imitating the pieces of the 
tegumentary skeleton of the echinodermata, or the osseous substance of 
the vertebrate skeleton. His method of procedure was to imitate 
nature in regard to the length of the process. He formed the cal- 
careous combinations in organic fluids by means of double decomposi- 
tion, retarded by very slow diffusion. The paper is not yet ready in all 


its details. 
D. F. 


Agricultural Chemistry. 


On the Nitrous Acid present in the Water and Mud of Irrigation Canals. 
By CHABRIER.t 

Tue author’s analyses of mud deposited by irrigation canals gave the 

following results. The figures represent milligrams per kilogram :— 


— ‘ Nitrous | Nitric 

No. Description of deposit. Moisture. | “ia. parry 
Argillaceous, from the St. Chamas Canal ; had shea ’ 

1{ been exposed to air eight months ...... — 78 | 279°27 
2..| Sandy, from sides of same canal, never dried . 4.4400 ‘68 | 69°20 
8..| Ditto, dried at 80° .... ccc ee eeees ae 220 | None. 68°13 
4,.| Ditto, dried by exposure to air in dry weather 660 | None. 69 :00 
5 { a mouth edhe the Boisgelin Canal, a ~~ 1450 -88 | 138-80 
6 { > branch of the Boisgelin, several si 45100 | 10-108 | 130-87 


The argillaceous deposit (No. 1) contains far more nitric acid than 
the sandy deposit (No. 2) from the same canal. Clay has the property 
of accumulating nitrous and nitric acids. The author found in 1 kilo- 
gram of commercial kaolin 34°973 milligrams of nitrous acid, and 
521°46 milligrams of nitric acid. Experiments 3 and 4 show that 


* Compt. rend., lxxiii, 361. + Compt. rend., lxxiii, 249—254. 
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moisture cannot be perfectly expelled without destroying the nitrous 


acid. 
The analyses of canal waters gave the following results. The figures 


represent milligrams per litre :— 


No. Description of water. Nitrous Nitric 
acid. acid. 

1....| Canal of St. Chamas, water taken in J weeny pooes ‘329 "002 
2....] The same, water taken in May...... sage nbes 247 003 
3....| Canal of Boisgelin, water taken in 1 March ...... oe "952 2 °487 
4,...| The same, water taken in May........ ‘161 “771 
5....| Overflowing of branch of Boisgelin, taken in n Mar ‘eh 965 4 °023 
6....} Another canal, water taken in January ......+... "274 1 ‘923 
7....| Canal of Touloutre, water taken in March........ ‘238 005 


The amount of nitrous acid appears to be greatest in winter and 
spring time, and to diminish towards the summer. 


R. W. 


Analytical Chemistry. 


On the Use of Bromine in Chemical Analysis. By P. Waacn.* 


Tue author passes in review the different oxidising agents usually 
employed, viz., nitric acid, potassic chlorate and hydrochloric acid, 
and lastly, chlorine. The action of nitric acid, he observes, is but feeble 
when the acid is used in a dilute state, and even when concentrated it 
oxidises sulphur but slowly. Most solutions under analysis are 
rarely quite free from hydrochloric acid (chlorides), and the use of 
platinum vessels has therefore to be carefully avoided. Nitric 
acid acts upon filter-paper, the products preventing the complete 
precipitation of certain metallic oxides. Potassic chlorate neces- 
sitates the employment of concentrated hydrochloric acid; and any 
undecomposed chlorate, especially in dilute solution, can only be re- 
moved by introducing into the solutions a large excess of free hydro- 
chloric acid. Chlorine-water is a comparatively weak oxidising agent, 
as it contains ouly about } p.c. of chlorine. The use of gaseous 
chlorine, lastly, involves oul time the generation of chlorine and the 
getting ready of a chlorine apparatus. The author recommends, 
therefore, the more frequent use of bromine, both in qualitative and 
quantitative analysis, either in the form of pure bromine, or dissolved 
in water, or in concentrated: hydrochlorie acid. Bromine-water, ob- 


* Zeitschr. f. Anal, Chem., x, 206—209. 
38 2 
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tained by shaking up bromine with cold water, contains from 2 to 3 
per cent. of bromine; concentrated hydrochloric acid takes up about 
13 per cent. We may fix upon any of these three oxidising agents 
according to the intensity of the oxidising power to be exerted. Excess 
of bromine can be very easily removed by heat. Bromine, moreover, 
is without action upon platinum vessels, either in alkaline or acid solu- 
tions, free nitric acid excepted, and, when used in the form of bro- 
mine-water, or dissolved in hydrochloric acid, does not act upon filter- 
paper—a great desideratum, whenever precipitates have to be partly 
oxidised on the filter itself. 

Bromine was found to be a useful and powerful solvent for sulphur, 
magnetic pyrites, copper pyrites, arsenical pyrites, and nickel glance, as 
well as for precipitated sulphides, for determining either the sulphur or 
the metals. Sulphur, when shaken up with bromine and water, is 
speedily converted into hydrobromic and sulphuric acids, provided each 
sulphur-atom meets with at least 6 atoms of bromine, ‘.c., 15 parts by 
weight of bromine require one of sulphur. The whole of the bromine 
is added at once, in order to avoid loss of sulphur in the shape of 
sulphur bromide. The pyrites need not be powdered very finely ; the 
action of bromine being very violent, it is advisable to add first a little 
water to the pieces of pyrites, and then the bromine gradually, and, 
with repeated shaking, in small quantities at a time. 

Bromine-water may conveniently be used for removing sulphuretted 
hydrogen from solutions. Precipitated metallic sulphides are, for the 
most part, removed from the filter by a fine jet of water from a wash- 
bottle, and the last traces are treated on the filter by pouring a little 
bromine gas or bromine water into the funnel and covering it up with a 
watch-glass. The sulphides are rapidly oxidised and absorbed by the 
filter, and can then be washed out. 

Bromine does not oxidise in ammoniacal solutions, but liberates 
nitrogen; ammonia may therefore be used with advantage for re- 
moving excess of bromine. The presence of ammoniacal solutions 
prevents, in some instances, the oxidising action of bromine. The 
peroxides of nickel, and cobalt, are not precipitated by bromine from 
solutions containing ammoniacal salts. Ferrous, stannous, and mer- 
curous salts, on the contrary, are readily oxidised by bromine in an 
acid solution in the presence of ammoniacal salts. 

Commercial bromine cannot always be obtained pure, and should be 
redistilled, if necessary. > 

W. V. 
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On the Action of Phosphorus Dissolved in Carbon Disulphide on a Solu- 
tion of Blue Vitriol. By WERNER ScuMID.* 


A ctLear solution of phosphorus in carbon disulphide, when shaken up 
with excess of a solution of pure cupric sulphate, yields a filtrate which 
acts but slightly upon solutions of silver, or upon an acidulated solution 
of potassic permanganate, thereby showing that it contains only traces 
of hypophosphite and phosphite. It acts, however, strongly upon 
litmus, cane-sugar, and ammonic molybdate, owing to the presence of 
free sulphuric and phosphoric acids. 

The spongy voluminous precipitate is washed first with water, then 
with alcohol, and, lastly, with carbon disulphide, and pressed between 
bibulous paper. It dissolves only partially in highly-diluted hydro- 
chloric acid. The solution is colourless, and becomes blue by being 
shaken up with ammonia only in the presence of air. This shows the 
presence of a cuprous compound. Concentrated hydrochloric acid 
likewise dissolves the precipitate merely partially, yielding a brownish- 
yellow solution which turns blue with ammonia in presence of 
air, and reduces ammonic molybdate to an intensely azure blue solu- 
tion. The latter is decolorised by nitric acid, and yields a yellow 
precipitate. On treating with concentrated nitric acid, the spongy 
precipitate dissolves completely, with evolution of nitric oxide and 
formation of cupric sulphate and phosphate. Fusion with saltpetre 
effects the same. Sodic hydrate evolves non-spontaneously inflam- 
mable phosphine. It follows from all these observations that the pre- 
cipitate consists of cuprous oxide, cuprous or cupric sulphide, and 
phosphide. Minute scales of metallic copper were observed only when 
the solution of the copper salt was allowed it to float quietly on the 
phosphorus solution, although no metallic copper could be detected in 


the precipitate. 
Ww. ¥. 


Ou the most Important Methods of Determining Arsenic Volumetrically. 
By E. WaitTz.t 


Tue author has investigated with great care the different methods for 
determining arsenious acid, viz., lst, by means of free iodine; 2nd, by 
means of dipotassic dichromate ; 3rd, by means of potassic permanga- 
nate; as well as the method for estimating arsenic acid by means of 
uranic acetate. 

The iodine method depends, as is well known, upon the conversion 
of arsenious into arsenic acid in alkaline solution. In an acid solution 
arsenious acid can exist in the presence of iodine or chlorine, and is 
only partly converted into the higher oxide. The alkali must be in 
the form of a carbonate, for a caustic alkali combines with the iodine. 

* Zeitschr. f, Anal. Chem., x, 205. + Zeitschr. f. Anal. Chem, x, 158—183, 
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The author’s experiments show that normal sodic carbonate fixes 
iodine, but that the acid carbonate does not; asolution saturated in the 
cold should be used. This only confirms the previous observations of 
Fresenius. On employing a standard solution of arsenious acid in 
hydrochloric acid, the free acid has first to be neutralised by means of 
caustic soda or acid sodic carbonate. With an excess of this latter 
salt, good results were obtairied. 

Experiments made with a view of converting precipitated arsenious 
sulphide into arsenious acid by the action of an ammoniacal solution of 
silver nitrate upon the sulphide dissolved in ammonia, as well as by 
means of freshly precipitated bismuthous hydrate, and of substituting in 
this manner the trisulphide—which can be obtained in a state of great 
purity—for the trioxide, were unsuccessful, as the reaction is never 
quite complete, owing to the formation of sulpho-salts of silver and 
bismuth. 

The method first proposed by Kessler* of determining arsenious 
acid in an acid solution by means of dipotassic dichromate, and 
standardising back by means of a ferrous sulphate solution, gave good 
results. Excess of hydrochloric acid has to be avoided. Kessler suc- 
ceeded in utilising arsenious sulphide by treating it in a hydrochloric 
acid solution with mercuric chloride, a saturated solution of which 
converts the sulphide slowly at the ordinary temperature, more 
rapidly on the application of a gentle heat, into the trioxide. The 
reaction is over when the mass has become white. The author’s ex- 
periments show further that the mixture of trisulphide and sulphur 
which is obtained when a solution of arsenic acid is precipitated with 
sulphuretted hydrogen, cannot be converted directly into arsenious 
acid by digestion with mercuric chloride, on account of the dense 
nature of the precipitate, but that it is readily acted upon, after 
dissolving out the trisulphide by means of dilute ammonia and repre- 
cipitating with hydrochloric acid. 

The oxidation of arsenious into arsenic acid by means of potassic 
permanganate is never perfect,f and a volumetric method based 
upon this reaction was found by the author to be most untrustworthy ; 
but by adding excess of permanganate—more than double the amount 
required according to theory—and standardising back with a solution 
of ferrous sulphate, very accurate results were obtained. 

The volumetric determination of arsenic acid by means of uranic 
acetate in the presence of free acetic acid and an alkaline acetate, did 


not yield trustworthy results. 
W. V.«. 


* Pogg. Ann., cxviii, 17; and Fres. Zeitschr. fiir Anal. Chemie, ii, 383. 
t+ Gmelin, Handbuch der Chem., 4th ed., ii, p. 640. 
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A New Method for Separating Magnesia from Potash and Soda. By 
H. ScHEeERrer.* 


Evaporate the hydrochloric acid solution of the metals nearly to dry- 
ness in a platinum crucible; dry, heat gently, then to full redness; 
treat the residue with water, boil, and filter. Magnesium carbonate 
is found on the fiiter—potassium and sodium carbonates in the filtrate. 
This method is stated to yield good results. Sulphates, however, must 


not be present. 
| A 


The Separation of Zine from Nickel. By A. Kuaye and A, Drvus.t 


In consequence of the discrepancies in the results obtained by different 
processes for the quantitative separation of zinc from nickel, the 
authors, at the suggestion of Fresenius, undertook the examination of 
several recognised methods. 

Berzelius’.—A solution containing ‘1795 grm. of nickel oxide and 
1965 grm. of zine oxide gave, by this method, ‘0069 grm. zinc oxide, 
soluble in potassa, and nickel equal to ‘180 grm, nickel oxide. 

Ullgren’s.—It is stated that hydrogen, passed over the heated 
oxide, reduces only nickel oxide, and that ammonium carbonate dis- 
solves zinc oxide only from a mixture of this substance and nickel. 


I. :1725 grm. NiO + °1590 grm. ZnO lost by H °0487 grm. 
HI. -1597 ,, » en - 0508 C=, 
ITI. 1460 _,, » 1845 +” 0485 __,, 


the calculated loss for the reduction of the nickel oxide being 
‘0368, :0341, and 3311 respectively, from which it appears that in the 
first experiment ‘0526 of zinc oxide was reduced; in the second, 
0846 ; and in the third, 0881 grm. 

The residues digested with ammonium carbonate dissolved some 
nickel as well as the zinc oxide. The solution of IIIT gave ‘021 grm. 
nickel oxide and only ‘0597 grm. of zine oxide, 7.e., (0748 less than the 
quantity taken, which agrees somewhat with the calculated amount of 
zinc oxide reduced. The presence of metallic zinc in the residues was 
confirmed by other observations. 

Brunner’s.—Cold dilute hydrochloric does not, as stated, dissolve 
the whole of the zinc sulphide. If warm hydrochloric acid be used, 
some nickel sulphide dissolves as well as zinc sulphide. 

Wohler’s.—-1965 grm. zinc oxide + ‘1795 grm. nickel oxide gave, 
by this method, °1976 of zinc oxide and ‘1813 nickel oxide. 

The following results were obtained: (1) By substituting pure 


* J. pr. Chem [2], iii, 476. + Zeitschr. Anal. Chem., x, 190. 
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freshly prepared potassium cyanide for hydrocyanic acid; (2) by 
weighing the zinc as sulphide. The latter was effected by washing 
the precipitated zinc sulphide with sulphuretted hydrogen, drying, 
and heating in a ‘current of hydrogen until its weight remained 
constant. 


I. :1965 grm. ZnO + *1795 NiO gave ‘1903 ZnO and ‘1894 NiO. 
TT. ” ” ” ” "1945 ” "1802 ” 


Smith and Brunner’s.—The following modification of this method is 
recommended in consequence of some nickel having been found with 
the zine precipitated by sulphuretted hydrogen. Add sodium carbo- 
nate to the hydrochloric or nitric acid solution of the metals, until 
there is only a trace of free acid; pass sulphuretted hydrogen until 
the precipitation of zinc sulphide ceases ; add a drop of a very dilute 
solution of sodium acetate ; and again pass sulphuretted hydrogen. 


I. 1965 grm. ZnO + °1795 NiO gave °1952 grm. ZnO and ‘1795 
NiO. 
IT. ‘1965 grm. ZnO + *1795 NiO gave °1948 grm. ZnO and ‘1788 
NiO. 
A. &. 


Observations made during the Analysis of Commercial Tin. By H. 
ScCHEERER.* 


WHEN chlorine is passed over heated metallic tin, there is produced, 
should the gas be not perfectly dry, in addition to stannic chloride, a 
small quantity of a white crystalline sublimate having the composition 
SnCl,.3H,0. If a very small quantity of water be added to this com- 
pound, or it be allowed to deliquesce, sulphuretted hydrogen precipi- 
tates the ordinary yellow stannic sulphide; but if it be dissolved in a 
large quantity of water, a yellowish-brown precipitate is produced by 
the same reagent. The author attributes this to the formation, by 
the excess of water, of metastannic chloride, from the solution of 
which the yellowish-brown metastannic sulphide is precipitated by 
sulphuretted hydrogen. 

Metastannic chloride is also produced when a quantity of water is 
added to ordinary stannic chloride. This change is prevented by free 
acid, especially if water be not present in great excess. 

On dissolving several quantities of the same sample of tin in aqua- 
vegia and subsequently decomposing with sulphuretted hydrogen, 
stannic sulphide differmg in colour was produced, which was also 
attributed to the formation of variable quantities of meta-stannic 


sulphide. 
* J. pr. Chem. [2], iii, 472. 
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The yellowish-brown sulphide was analysed with the following 
results :— 


Dried over Dried at 

sulphuric acid. 140°C. 
Mebicscesncscecsscestoees TGS 59°29 
DEEP 6 cesesccscsccccs. GGG 31°89 
Water (by loss) .......... 17°78 8°82 
100-00 100-00 


The first analysis indicates the formula SnS,..2H,0; the second, 


SnS8,..H.0. 
po 


Notes on Organic Analysis. By Huco Scuirr.* 


1. Volumetric Estimation of Typical Hydrogen in Ammonia-bases.— 
A. W. Hofmann has describedt a method of discriminating between the 
primary, secondary, and tertiary amines, depending on the production 
of the corresponding iso-nitriles and mustard oils; where this method is 
not applicable, Hofmann proposes to employ the reaction of the iodides of 
the alcohol-radicals, pointing out at the same time the disadvantages 
of this method, viz., that considerable quantities of substance must be 
used, that mixed products are frequently obtained, and finally that a 
weight-analysis must be made after purification; a still further dis- 
advantage is that the whole operation must be repeated for each 
hydrogen-atom. 

The author has previously shown that the action of aldehydes on 
primary and secondary amines is expressible by the general equa- 
tions :— 

R'.NH, + C,H,,0 = H.0 + R’.NC,H,,. 

RONH + CoHnO = HO + py } CoH. 
These reactions in many instances occur at the ordinary temperature, - 
or at temperatures but little elevated, so perfectly that the water 
actually separated differs by only an inappreciable quantity from the 
theoretical amount. The aldehyde most convenient for quantitative 
estimation based on this principle, on account of its easy purification, 
high molecular weight, slight volatility, and comparative unalterability, 
is enanthic aldehyde. A recent estimation of its specific gravity gives 
the number 0°8257 at 13°, whence its molecular volume is calculated 
as 139. 

139 vols. of cenanthic aldehyde represent, according to the above 
equations, two atoms of hydrogen in the form of water, or 0°7 c.c.s. 


* Ann. Ch. Pharm., clix, 158—168. + Deut. Chem. Ges. Ber., 1870, 767. 
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represent 0°01 gram of hydrogen; hence if the molecular weight of a 
base (or a multiple thereof) in centigrams be weighed out, every 0°7 
c.c. of cenanthol employed for perfect action represents one atom of 
typical hydrogen ; or if 69°5 c.c. of cenanthol are dissolved in benzene 
to 100 c.c., then each c.c. of the mixture used represents one centigram 
of typical hydrogen. 

The mode of analysis is very uniform; into a small test-tube 2 to 4 
grams of the base are weighed and dissolved in 2 to 3 times its bulk of 
benzene; some grams of fused calcium chloride in lumps the size of 
peas are added, and lastly the cenanthol solution is dropped in from a 
burette divided into 3, ¢.c.; each drop produces a thick turbidity from 
the separation of water, which is readily taken up by the calcium 
chloride on gentle agitation ; as soon as no more turbidity is produced 
the titration is finished. 

By this means satisfactory results have been obtained in the titration 
of amylamine, diamylamine, aniline, toluidine, ethylaniline, naphthyl- 
amine, and toluylene-diamine, as for example— 

Aniline boiling constantly at 185° to 185°, but containing a small 
quantity of toluidine. 


2°312 grams required 3°4 c.c. cenanthol : calculated 3°45 c.c. 
2°240 9 3°25 ” ” ” 3°34 ” 


Hence one molecule = 93 grams represents 1:95 grams of typical 
hydrogen, instead of 2 as required by theory. 

The same reaction may be employed in the approximate analyses of 
mixtures of bases ; by this means it is shown that distillation alone will 
not suffice for the separation of diethylaniline and ethylaniline, several 
per cent. of the latter base being retained; this may, however, be 
separated by addition of cenanthol, as the septene-diethyl-diphenyl- 
amine produced does not volatilize at the boiling point of diethyl- 
aniline ; similarly ethyl-aniline, though of constant boiling point, 
always retains a little diethylaniline. 

It is necessary that fused calcium chloride be used, the ordinary 
spongy substance absorbing some of the base and preventing the com- 
plete action of the cenanthol; it is best not to add the calcium chloride 
at first, but to commence by adding a little conanthol, which sets free 
some water; the calcium chloride is then dropped in, and becomes 
covered with an aqueous layer, after which the operation proceeds 
readily ; if the calcium chloride be directly added to the dry benzene 
solution, its surface is moistened by the benzene, and the absorption of 
water proceeds much less quickly. A certain amount of turbidity is 
always produced on adding cenanthol to benzene, even though the 
latter already contains cenanthol; this appearance is in practice dis- 
tinguishable from the turbidity caused by the evolution of water. 


PTW g 
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The behaviour of cenanthol with triamines has been studied only 
in the case of rosaniline, and the action of amines of the classes 


3 
on this and allied subjects are in progress. 

2. A reaction of free Phenol-hydroxyls—By comparing the colour 
reactions given by several benzene derivatives with solution of ferric 
chloride containing as little free acid as possible, the conclusion is 
drawn that only those bodies which contain hydroxyl associated with 
the benzene nucleus are capable of giving colours with this reagent. As 
even in these cases the substitution of NO, for hydrogen appears to 
prevent the reaction, substances containing nitrogen are left out of 
consideration. : 

Violet tints are obtained with phenol, salicylic acid, cresotic acid, 
salicylic aldehyde, gaultheria oil, saligenin, phenyl-sulphuric acid, 
&e. 

Blue colours with tannin, gallic acid, pyrogallic acid, and many 
tannin derivatives, e.g., arbutin. 

Green tints are obtained with many tannin derivatives, as sesculetin, 
para-eesculetin. 

Red and violet red colours with phlorizin, phloretin, tyrosin, nitro- 
salicylic acid, and some others. 

No colour with picric acid, dinitrohydroquinone, dimethyl salicylate, 
amygdalin, salicin, helicin, diarbutin, acetyl-gallic acid, mandelic acid, 
the acetyl and benzoyl derivatives of the glucosides of this class of 
bodies generally, ethyl-salicylol, &. 

When the hydrogen of the hydroxyl is replaced by another group 
the coloration ceases; thus may be compared saligenin with gluco- 
saligenin (salicin); salicylol with ethyl-salicylol, or glycosalicylol 
(helicin) ; esculetin, phlorizin, and arbutin, with their saturated acetyl 
derivatives; salicylic acid, and gaultheria oil, with dimethyl salicylate, 
&e. 

The intensity of the colour seems to beara ratio to the number of 
free hydroxyl-atoms; thus the previously mentioned violet tint pro- 
ducing bodies contain only one hydroxyl, while the deep blue violet 
and nearly black colours are given by bodies containing move than one 
hydroxyl. 

From these considerations conclusions may be drawn as to the 
structure of certain benzene-derivatives which otherwise might be 


doubtful; thus phenyl-sulphuric acid is C Hy a OH? and not 


a H, \ SO,; sogaultheria oil isC,H, { Han OCH, and not C,H, eae 


which view is confirmed by the absence of colour-reactions with 


mt R’ : 
N2 { J , and NB , has yet to be investigated ; further researches 
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dimethyl salicylate; similarly the author proposes the following 
formule— 


Arbutin. Salicin. 

OH 0.C,H,,0; 

CoHs } 0.0, 0s. CoH f CH,.OH. 
AEsculetin. AEsculin, Parasesculetin. 
CHO CHO ” 
C.0OH C.0H (CHO) 
CsH:4 ¢'OH CoH) OOH CH | Orr 

OH O.C.H1,0s. 


It is noteworthy that several substances which give colours with 
aqueous solutions do not in presence of alcohol; large excess of acid 
is prejudicial, whilst alkalies completely hide the reactions; dilute 


aqueous solutions answer best. 
C. R. A. W. 


Valuation of Oil Seeds. By Dr. H. Vout.* 


In a previous paper the author described an apparatus for the estima- 
tion of oil in seeds. The results of a number of determinations so 
made are here given. The average of ten samples of the following 
seeds is in 100 parts: linseed 27°15, hemp 25°87, poppy 49°4, walnuts 
50°06, almonds 52°41, seeds of grapes 17°95. 

Further particulars are given on the mode of conducting the extrac- 
tion. There is also appended a very useful table, showing the specific 
gravity at 15° of the Canada oil extract for percentages of oil from 
0 to 50 of the following seeds: rape, linseed, hemp, poppy, walnut, 


almonds, grapes. 
A. T. 


Technical Chemistry. 


On Fire-clays. By Cart Biscuor.* 


In judging of the pyrometrical value of fireclays from the chemical 
analysis, the author insists that regard should be had :— 

1. To the proportion of alumina and fluxes ;+ and, 

2. To the proportion of alumina and silica. 

* Dingl. polyt. J., cc, 110—120. 

+ The oxides of the alkalies and alkaline earthy metals as well as of dyad iron, 
&e. 
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The measure for the pyrometrical resistance of a clay is obtained 
by accurately determining how much alumina exists, together with a 
certain quantity (1 part) of fluxes, and, at the same time, how much 
silica goes with a certain quantity (likewise 1 part) of alumina. The 
more alumina a clay contains for every one part of fluxes, the more 
difficultly fusible is it; on the other hand, the fusibility of a clay at high 
temperatures increases directly with the quantity of silica which it 
contains. 

Of two clays, e.g., the one containing more alumina and at the same 
time less silica, must necessarily be the less fusible, whilst the one con- 
taining less alumina but more silica,—assuming the physical conditions 
to be the same, or at least similar,—will undoubtedly turn out to be the 
more fusible. Of two clays containing the same proportion of alumina 
to fluxes, the one containing relatively less silica will be found to resist 
heat better. The reverse holds good. Of two clays having the same 
proportions of aluminous and silicious constituents, the pyrometrical 
resistance—with a few well-defined exceptions, which are dependent 
upon certain external properties of the clays—will be the same. 

If among two or more clays sometimes the one sometimes the other 
proportion prevails, the pyrometrical status may be ascertained by a 
simple calculation. For the purpose of illustrating these proportions 
the author takes certain typical clays, the analyses of which are suffi- 
ciently well established to allow of deducing mineralogical formula, 
viz. :— 

1. A clay from Saarau, in Lower Silesia, being an average sample of 
several hundred tons taken out during the year 1863, and represent- 
ing one of the best known continental fire-clays. The analytical com- 


16°39 (Al,0;, 1°69 SiO;) + RO, 


or for every 16°39 of alumina we have 1 part of fluxes (RO), and for 
every 1 part of alumina there is 1°69 of silica. The same clay, when 
carefully selected, had the chemical composition 19°25 (A1,0,;, 1°38 
SiO;) + RO, or for every 19-25 of alumina there was 1 part of fluxes, 
1 part of alumina requiring only 1°38 of silica. The latter clay un- 
doubtedly constitutes a still better material for resisting high tempe- 
ratures ; for not only has the amount of alumina increased as compared 
with the fluxes, but likewise in proportion to the silica present in 
the clay. By dividing the larger with the smaller figure, the author 
obtains a quotient which represents a very simple standard of the 
pyrometrical value of a clay as deduced from its chemical analysis, 


Viz., as ar = = 13:95. In like manner he obtains for the larger 
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average sample of the same clay the quotient rar = 9°70, and the 
pyrometrical value of the two clays is expressed by the quotients 9°70 
and 13°95. 

Bischof fixes in like manner on six other representatives of standard 
(or typical) clays, viz. :— 

Class 2.—An elutriated —e from Zettlitz, in Bohemia, represent- 
ing a naturally pure elutriated porcelain earth. Chemical composition : 
12°82 (Al,0;, 1°35 Si0;) + RO; quotient of pyrometrical value = 9°49. 

Class 3.—A normal white clay, from Saarau, rich in silica. Che- 
mical formula (according to E. Richters): 14°15 (A1l,0;, 5°01 SiOs;) 
+ RO; quotient = 3°82. A normal clay from Ardennes, Belgium, 
distinguished by great fatness and plasticity. Chemical composition : 
6°86 (A10,, 1-63 SiO;) + RO; quotient = 4°21. 

Compared with the clays of class 2, the proportion of alumina has 
decreased considerably in the latter, whilst the silica has at the same 
time increased. Clays of this class are necessarily inferior. 

Class 4.—A clay from Miihlheim, near Coblentz (best average 
sample), used instead of Belgian clays. Chemical composition : 
5°96 (Al,03, 1°51 SiO;) + RO; quotient = 3°95. 

The proportion of alumina to fluxes is less in the latter, compared 
with the Belgian clay; the proportional amount of silica, however, has 
likewise decreased. A glance at the respective quotients leaves no 
doubt as to the inferior pyrometrical value of the Rhenish clay. 

Class 5.—Potter’s earth from Griinstadt, a representative of 
kaolin-like clays from secondary formations. Chemical composition : 
3°65 (Al,0;, 1°54 SiO;) + RO; quotient, 2°37. 

Class 6.—A clay from Oberkaufungen, near Cassel. Chemical com- 
position: 4°41 (A1,0;, 2°37 SiO;) + RO; quotient = 1°86. 

Class 7.—Clay from Lower Pleis, on the river Sieg. A representa- 
tive of ordinary fire-clays from brown-coal mines. Chemical compo- 
sition: 3°89 (Al,03, 2°37 SiO;) + RO; quotient = 1-06. 

A glance at the different quotients shows :— 

1. That the pyrometrical resistance decreases directly as the quo- 
tients decrease. The ratio of decrease in inferior clays is slight; in the 
better class fire-clays it goes on progressively. 

2. The kaolin of Saarau, in class 3, forms the only remarkable ex- 
ception to this law, for the calculated quotient assigns to the clay a 
position two stages lower in the scale. In order to clear up this 
apparent contradiction, the author repeated the pyrometrical determi- 
nations most carefully by forming this Saarau clay and the Miihl- 
heim clay into equally large pyramids, before he exposed them to a 
heat capable of melting wrought iron. The former again resisted this 
heat better than the latter. On increasing the temperature to the 
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melting point of platinum (platinum foil was inclosed within a capsule 
of alumina and melted up into a ball) the Saarau clay became glased, 
but the edges of the pyramid were left intact and the inside remained 
compact, only isolated blisters being discernable by means of a lens. The 
Miihlheim clay was covered superficially with a molten yellow, some- 
what frothy mass; the edges of the pyramid appeared rounded off, and 
the interior was entirely filled with large blisters. By increasing the 
temperature above the melting point of platinum—as high in fact as 
the experimental crucible withstood—both clays became softened: the 
Saarau clay formed a lustrous mass, filled with fine blisters, yet of 
unmistakeably dense structure, whilst the Miihlheim clay consisted 
merely of one porous mass throughout. The former clay was there- 
fore the less fusible of the two. This result was obtained, however, 
by employing both clays, so to speak, in their natural condition, merely 
roughly crushed. It was found that the Saarau clay contained coarse 
grains of quartz as large as a pin’s head, whilst the Mihlheim clay 
consisted of an impalpable powder. By grinding the former to an 
equally impalpable mass, forming the clays into small pyramids and 
exposing them toa heat required to melt platinum, the Saarau clay 
melted into a ball, whilst the Mihlheim clay showed still the pyra- 
midal form, although the edges were melted away considerably. On 
repeating the experiment with pyramids of uncrushed as well as finely 
crushed Saarau clay, the former retained its sharp edges, whilst the 
etches of the latter had melted away. 

The known fact that coarse pieces of quartz, when mixed with clay, 
impart to it invariably a relatively highc~ power for resisting heat—in 
this special case, in fact, an absolutely higher power—than when the 
same quartz, in the form of fine powder, is impounded with the clay, is 
amply verified by these experiments. Pyrometrical testings assign to 
the raw Saarau clay a higher position than is borne out by chemical 
analysis ; as soon, however, as the clay is finely powdered, its power of 
resisting heat sinks below that of the normal clay of the next following 
class, and is in harmony with the results of the analysis. Similar 
anomalies were observed by E. Richters. 

3. Again, the normal clays of the first two divisions show how 
clays of very similar chemical composition may exhibit essentially 
different pyrometrical resistance. Bischof ascribes this difference to 
the different conditions of aggregation. 

Judging, also, from a series of analyses of fire-clays, by E. Richters, 
which the author quotes, it would appear that the quotient does not 
always express the pyrometrical value of a clay, but that other con- 
ditions —among which, especially, the state of aggregatio», the nature 
of the siliceous constituents, ¢.g., whether present in the form of coarse 
or fine sand, quartz, &c.—have to be taken into consideration. 
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In a second paper,* Bischof explains that the relation between the 
fluxes and the silica is entirely different from that of the alumina 
to the fluxes, as well as to the silica. An increment of alumina in 
silicious clays, such as are most commonly found in nature, at 
once raises their pyrometrical resisting power, whilst an additional 
amount of fluxes brings it down, the action of the two being 
diametrically opposed; it follows, therefore, that when the alumina 
is once taken as unit of comparison, the relation existing between 
the silica and the fluxes cannot at the same time be brought into 
correlation with it. The author insists that the quantity of fluxes 
as well as of silica should be determined analytically with the 
greatest accuracy, on account of the importance which attaches to 
the proportion between either of them to the alumina, rather than 
to the proportion between themselves, and he compares two clays from 
the coal formation near Saarbriick, one being found more pure in a pit 
near Wellesweiler, the other of less purity, 7.c., contaminated with 
more sand, especially more oxide of iron and magnesia, in the pit of 
Duttweiler, near Saarbrick. The former variety is far more difficultly 
fusible than the latter. We quote the results of the chemical analysis 
in a tabular form, I representing the clay from Wellesweiler; IT the 
Duttweiler clay :— 


SiO, and Sand.|Al,03.} FeO. | CaO. | Mgo.|K,0. | 2088.0” 
ignition. 
38 -05 x , ; E é , . = " 
be { - ‘50 } 49 55|35°19| -28| -45 | ‘31 |1-13| 13-70 | = 100-61 
29 *35 , a “On . ‘ . e a P 
II. { 30-25 }58 60 |25-13| 1-95 | -30 | 1-49|1-70| 10-90 | = 100-27 
From which may be calculated the formula— 
I. 10°78 (Al,0;, 1.61 SiO;) + RO, 
II. 2°67 (Al,0;, 2°67 SiO;) + RO, 
representing the following proportions :— 
I II. 
Alumina to fluxes ,....... 10°78 : 1 2°67 :1 
Alumina to silica ........ . “ : 1°61 1 : 2°67 
0° 2°6 
Quotient...... soeccecees ck 6°70 ae 1 
Silica to fluxes ...... ae 17°36: 1 7°18 : 1 


* Dingl. polyt. J., cc, 289—298. 
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This shows that although the proportion between silica and fluxes 
has decreased in a marked manner, the pyrometrical resistance has at 
the same time considerably decreased. The proportion of alumina 
present has sunk from 10°78 to 2°67, and the proportion of alumina to 
silica risen from 1°61 to 2°67. The quotient 1 shows therefore the 
inferiority of the second clay most strikingly, as compared with the 
quotient 10°78 of the first clay, and places the one in the seventh 
class—the last and lowest—the other in the second class of fire- 
clays. 

From these and two more analyses* of Belgian clays from Namur, 
published by the author, which differed considerably in their pyro- 
metrical value, but showed only slight analytical differences, and in 
which the less resistant qualities of fire-clay always exhibited a lesser 
proportion of silica compared with fluxes, the deduction to be drawn 
would be diametrically opposed to the one already referred to, had 
it not been, owing to the valuable pyrometrical determinations of 
E. Richters, that a definite measurable value has been arrived at, and 
the proportion between silica and fluxes appears consequently not only 
not essential and decisivé for the value of different clays, but rather as 
a disturbing element, which stands in no relation at all to the propor- 
tion of alumina referred to. Viewed by itself, moreover, the proportions 
existing between silica and fluxes certainly furnish no criterion, since, 
as was shown by Richters in fire-clays, we have to deal with double com- 
pounds, and it is only by reviewing the proportions between alumina and 
fluxes, as well as between alumina and silica in their strict relationship to 
each other, that they acquire any practical value. The error lies in 
relying upon one or the other datum only. This the author proved 
by mixing silica and alumina in such proportions that an increase of 
alumina actually decreased the pyrometrical resistance of the mass. 
100 parts of most finely powdered chemically pure quartz powder were 
intimately mixed with 1, 2, and 4 parts of alumina, and heated intensely 
in afurnace. The sample which contained 4 per cent. of alumina gave 
way sooner than that containing 2 or 1 percent. Again, on mixing mag- 
nesia in like proportions with quartz, it was found that with the amount 
of flux the fusibility of the mixture likewise increases; but at the same 
time it is readily seen that the samples containing the alumina soften 
more and more readily than the corresponding samples containing the 
flux, and what must appear still more paradoxical, the alumina acts in 
this special case as a more powerful flux than the magnesia. Although 
such combinations of alumina and silica, in which the latter so largely 
prevails, are, properly speaking, called argillaceous sands, and do not 
occur as clays, the experiments show, nevertheless, that all the different 


* Polyt. Journ., 1863, Bd., clxix, p. 413. 
3 T 
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relations, and not merely one, should be taken into consideration. On 
further increasing the amount of alumina (2 per cent. at a time) and 
magnesia, it was again found that the alumina mixtures were more 
softened than the magnesia masses.* 

The author holds that the extremely difficultly fusible silica (quartz 
powder), raises the infusibility of the respective mixtures in proportion 
as the chemical combination is less perfect, magnesia being evidently 
more slowly assimilated than alumina. 

It is strongly insisted upon that the analysis of clays should be 
executed with the utmost rigour, since small discrepancies, even in the 
determination of the fluxes, impart to the formule a different character, 
whereby striking pyrometrical differences may be entirely effaced. By 
calculating formule from the duplicate analyses of one and the same 
clay, the one analysis furnished the formula, 5°95(A1,0;,1°38Si0,;) + RO, 
or for every part of fluxes 5°95 of Al,O;, and for one part of alumina 
1°38 of silica, i.e, 8°21 of silica for every one part of fluxes: 
quotient = 4:31. The other analysis led to the formula, 6°07(Al,0s, 
1:438i0;) + RO, or for every one part of fluxes 6°07 of Al,0;, and for 
one part of alumina 1°43 of silica, ¢.e., 8°68 of silica for every one part 
of fluxes: quotient = 4°24. 

The possible difference is greatest in the case of the silica, less in 
the case of the alumina than in that of the fluxes—a result which is 
rather favorable to the alumina standard. 

The author sums up as follows :— 

To judge of the pyrometrical value of a fire clay, and to calculate 
the same from the chemical analysis, it is necessary to have regard :— 

1. To the proportion of alumina and fluxes. 

2. To the proportion of alumina and silica. 

If in two or more samples of clays, sometimes the one, sometimes the 
other proportion prevails or recedes, a simple calculation, dividing the 
oxygen-quotient of alumina to fluxes by the oxygen quotient of alumina 
to silica (p. 964), expresses the pyrometrical value. 

The quotient so obtained rises and falls with the increase or decrease 
of the fire-resisting qualities of a clay, and indicates unmistakeably the 
coincidence between pyrometrical and analytical results. 

Exceptions to this law find their explanation in the respective 
characteristic physical conditions, the importance of which is thereby 
placed in the right light. 

This quotient furnishes not only the measure, but forms ‘also the 
proper criterion for the accuracy of the total observations made upon 


* Observations made by repeatedly exposing the mixtures to very high tempera- 
tures, show that the same softening takes place after chemical combination has 
taken place, although the phenomenon is then less pronounced. 
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a fire-clay, and it enables us severally to control the analytical and 


pyrometrical results. 
WwW. V.. 


Iodised Cotton. By C. Méuvu.* 


AFTER reviewing briefly the means which were formerly in use, for the 
external application of iodine in cases of glandular swellings, goitre, 
&c., the author proceeds to show, upon the evidence of considerable 
personal experience, that the more modern employment of aqueous, 
alcoholic, or ethereal solutions of iodine, in similar cases, is attended with 
many inconveniences. He proposes, therefore, to employ carded cotton, 
as a substitute for the above-mentioned solvents, this substance, when 
impregnated with iodine in a special manner, having proved in his hands 
equally efficacious as a remedy, and unattended with any serious dis- 
advantages. ‘The iodised cotton is prepared in the following manner. 
A quantity of perfectly dry cotton-wool, of good quality, is introduced 
into a stoppered flask of one litre capacity, together with about one 
tenth of its weight of finely powdered iodine, in such a manner as to 
distribute the iodine pretty evenly throughout the mass of cotton. The 
flask is then partially closed, and gradually heated in a sand-bath to 
expand the air. After a short time, it is firmly stoppered, and the 
heat raised, until the flask is filled with the vapour of iodine; this 
latter slowly combines with the cotton, causing it to assume a deep 
yellowish-brown colour. As soon as the whole of the iodine is fixed 
on the textile fibre, and the violet vapour is no longer visible, the opera- 
tion is terminated, the whole process, if well conducted, being effected 
in about two hours. Twenty grams of cotton-wool will be found suffi- 
cient for one litre; it is also unadvisable to exceed the proportion of 
10 per cent. iodine, since for general purposes, a cotton of half this 
strength is sufficiently active. 

Although cotton can be made to absorb in this manner so large a 
proportion of iodine, it nevertheless still preserves in a great measure 
its original tenacity. Its colour is brown, and not black, which latter 
is sure to be the case if the source of heat employed be too high, or if 
its action be too greatly prolonged. 

When exposed to the air, it loses its colour more or less entirely, 
becoming perfectly white if the percentage of iodine, and the tempera- 
ture at which it was prepared were not too great; in fact, its remedial 
action depends upon the perfect but gentle manner in which it parts 
with its iodine: it possesses all the properties of this element, and 


* Journ. de Pharm. [4], xiii, 388—391. 
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when applied to the skin, stains it yellow, producing a marked sensa- 
tion of warmth, without causing the slightest irritation. 

The author endeavoured to prepare iodised cotton, by steeping 
cotton-wool in concentrated solutions of iodine in ether and carbon 
disulphide, and then exposing the cotton to the air, to evaporate the 
solvent; it was found, however, that cotton prepared in this manner 
became very rapidly white, when allowed to remain even a short time 
in the air, and that generally, the employment of solutions to fix 
iodine on cotton, gave unsatisfactory results, since it necessitated the 
loss of large quantities of valuable liquid, out of all proportion to the 


quantity of iodine absorbed. 
J. W. 


Colouring of Butter with Carrot-pigment.* 


Tue colouring matter of carrots (carrotine), extracted by exhausting 
the dried and pulverised roots with bisulphide of carbon, is tasteless 
and scentless, and, consequently, better adapted to colouring butter 


than the generally used annatto. 
C. H. G. 


Albumin from Fish-roes. By W. Grine.t 


WHEN fish-roe can be obtained in large quantities, it may be made to 
yield a useful form of albumin. The fresh roe is to be rubbed ona 
fine metallic sieve with hard brushes, when much of the albumin will 
run through; the residue of cellular matter is then to be washed out 
with water containing 53, of ammonia, and the whole liquid clarified 
by standing for some days. The clear portions drawn off are then 
evaporated in shallow vessels in a well ventilated space. 

Fresh-water fish give an odourless product, but sea fish, especially 
if not quite fresh, yield an albumin which, when used for printing 
aniline colours, causes the cloth to develop an unbearable odour if it 


gets damp. 
C. H. G. 


Watering Streets with Saline Solutions.t 


In Hamburg a road-space of 1,500 square metres was watered with 
5,000 pounds of water holding in solution 250 Ibs. chloride of calcium 
and 250 lbs. common’ salt. The surface was well wetted all over. A 
strong smell of ink was developed, the road did not remain moist for a 
* Dingl. polyt. J., cc, 83. t Dingl. polyt. J., cc, 83. 
t Dingl. polyt. J., cc, 85. 


TECHNICAL CHEMISTRY. 969 


perceptibly longer time than when sprinkled with pure water, nor was 
the formation of a crust to be observed. 

As the application of a sufficient quantity of salt to a large surface 
would be costly, and as it would require to be removed after every 
heavy rain, it does not appear that the process would be of much value, 
even if it fulfilled the purpose intended, of absorbing water enough 


from the air to keep the dust laid. 
C. H. G. 


French Silver Lacquer. (Dingl. polyt. J., cc, 83.)—Finely-divided 
tin precipitated from solution by zinc, and applied by admixture 
with varnish, &c. 


Detection of Wood-pulp in Paper. By Juttus WIESNER. (Dingl. 
polyt. J., eci, 156—159.) 


Value of Canadian Oil as a Solvent for Extraction of Oil Seeds, com- 
pared with that of Bisulphide of Carbon. By H. Pout.* 


THE same volume of the solvent is required in either case. 100 litres 
of Canadian oil weigh 68°0 kilos, while 100 litres of bisulphide of 
carbon weigh 126°5 kilos. 100 kilos of well purified Canadian oil cost 
24 thirs., and 100 kilos of bisulphide of carbon cost 20 thlirs.; there- 
fore, it costs 9 thlrs. more for every 100 litres of solvent when bisul- 


phide of carbon is used than in the other case. 
C. H. G. 


Composition of a French Dressing for Cotton Cloth. By C. 
FINCKH.t 


Anatysis led to the following formule for its preparation: 4—5 parts 
palm oil are saponified by 2 parts caustic soda—dissolved up in more 
water—and mixed with 30 parts of glycerin of 30° Beck. 8 parts 
wheat starch are then stirred into the cooled mass, and the whole made 
up to 100 parts by water. For use, 6—8 lbs. of this mixture are to 
be boiled up with water and 100 lbs. of potato starch. 


C. H. G. 
Easy Determination of the Fat and Alkali in Soft (Potash) Soaps. By 
N. GRAGER.f 
25—50 grammes of soap are dissolved in 150 c.c. water by aid of heat, 
* Dingl. polyt. J., cci, 171. + Dingl. polyt. J., cci, 172. 


t Dingl. polyt. J., eci, 174. 
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cooled, and.mixed with an excess of salt, so that a soda-soap separates 
out; the latter is washed on a paper filter with a saturated solution of 
salt. In the filtrate the free alkali is estimated by normal acid. The 
precipitate is decomposed by warming with excess of normal acid, and 
the quantity of acid neutralised by the combined alkali determined by 
a standard soda solution. The cake of fat which separates in the last 
operation is dried and weighed, after adding to it, while melted, a 


known weight of stearin or paraffin to give it hardness. 
C. H. G. 


Notes on Ultramarin. By C. Fiirstenav. (Dingl. Polyt. J., cci, 
176.) 


Influence of Moist Ultramarin on Silver. By J. R. Braun- 
; SCHWEIGER.* 


Sitver goods packed in paper, coloured by ultramarin, become tar- 


nished owing to the evolution of sulphuretted hydrogen. 
C. H. G. 


Red, Green, and Blue Fire. By J. R. BRAuNSCHWEIGER.T 


Cotourep fires, which may be burnt in dwelling rooms, and are not 
much influenced by damp, may be made thus :— 
Red fire.—9 parts nitrate of strontia. 
3 4, shellac. 
13 ,, chlorate of potash. 
Green fire—9 parts nitrate of baryta. 
3 ,, shellac. 
13, chlorate of potash. 
Blue fire.—8 parts ammonio-sulphate of copper. 
6 ,, chlorate of potash. 
1 ,, shellac. 
The shellac is to be coarsely powdered. 
C. H. G. 


On Vulcanised Caoutchouc and the Tenacity of various sorts of Caout- 
chow. By James Symz, Sen. (Dingl. polyt. J., cci, 178, from 
the “ Engineer,” May, 1871.) 


* Dingl. polyt. J., cci, 177. ¢ Dingl. polyt. J., cci, 178. 
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Recipe for Dyeing Wool Amaranth-colour with Fuchsine. - 
By C. L. PrunDHELLER.* 


For 20 Ibs. cloth take 1? oz. (33 loth) of diamond fuchsine; dissolve 
in 1 Ib. glycerin by aid of heat, and filter; pour into a copper boiler 
containing hot water;t add 8 oz. (16 loth) of picric acid and 4 oz. 
crystallised soda, Boil fifteen minutes, and remove the scum which 
rises; put in the wetted cloth, work for thirty minutes, and boil. The 
cloth is now finished, and can be washed and dried, but the colour will 


be more lively if the washing is dispensed with. 
C. H. G. 


A Vegetable Cement of great Adhesive Power. By A. Sevue.f 


2 parts nitrate of lime, 25 water, and 20 parts powdered gum arabic 
rubbed together in a mortar form a transparent cement of remarkable 
strength, and applicable to wood, porcelain, glass, stone, &c. The 
surfaces to be united are painted with the cement, and bound together 
till drying is complete. C. H. G. 


Glue for Paper Labels on Bottles.§ 


A MIxTuRE of gelatin and dextrin boiled together in water. When 
the labels are dry, they should be covered with Dammar varnish. 


Permanent Copying Paper for Printed Matter. By C. Puscuer. 
(Dingl. polyt. J., eci, 183.) 


Disinfection of Cesspools and Street Gutters. By Dr. ZIuREK. 
(Dingl. Polyt. J., eci, 184.) 


S. Westphal’s Process for Dyeing Black and Loading of Silk. 
(Dingl. polyt. J., eci, 179.) 


Dyeing of Caoutchouc, Gutta-percha, §c., with Aniline Colouwrs.|| 


A. Forp has taken out a patent for colouring the above-named sub- 
stances by immersing them in a warm aqueous solution of the aniline 


dyes. C. H. G. 


* Dingl. polyt. J., eci, 179. 

+ The quantity of water is not mentioned.—C. H. G. 

t Dingl. polyt. J., eci, 182. § Dingl. polyt. J., eci, 182. 
|| Dingl. polyt. J., eci, 180. 
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Use of Aniline Colowrs in Paper-making. (Dingl. polyt. J., cci, 180.) 


Recovery of Stearic Acid from Oleic Acid.* 


THE oleic acid pressed out of mixed fatty acids in the process of stearin- 
making retains much stearic acid, unless the weather is very cold. By 
cooling the oleic acid to 5° C., crystals of stearic acid separate out, and 
can be recovered by passing the mass into a centrifugal machine (like 
that used in sugar factories), the sieve of which is covered with a 
woollen cloth. The stearic acid retained in the machine is afterwards 


pressed. 
C. H. G. 


Technical Notes. (Chem. Centr., 1871, 496.) 


Melting of Silver Residues. 


To prevent loss of silver by absorption in the pores of the crucible, it 
is recommended to coat the interior of the latter with burnt borax and 


water. 
Oxyhydrogen Light. 


Van Moncuoven advises the use of cylinders of burnt dolomite in place 
of ordinary lime, or simply marble, which becomes lime on use, and 
gives a regular light for several hours. 


On Gold-ruby Glass. By W. Miter. (Dingl. polyt. J., 
eci, 117—145.) 


Coating of Metals with Nickel and Cobalt. By F. Stousa. (ibid., 145.) 


Cleansing of Glass Vessels soiled with Petroleum. By F. Stousa.t 


Tue cleansing material used is milk of lime, with which petroleum 
forms an emulsion. 
* Dingl. polyt. J., cci, 181. + Ibid., 148. 
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Physical Chemistry. 


Apparatus for Estimating the Melting Points of Organic Bodies. By 
Jutius Lowe.* 


THIs apparatus consists of, firstly, a cast-iron bath 17 x 11 x 7°5 
centimetres in size, furnished with a cover of the same material, having 
a well 4°5 c.m. deep, and 2°5 c.m. wide, in its centre, and a small hole 
near one edge to afford escape for the vapours rising from the bath- 
liquid. The bath is filled with water or oil, and the well in the cover 
with mercury. Secondly, of a single battery cell, and an electro- 
magnetic alarum. A delicate thermometer is hung in the mercury, 
and covered by a glass ‘tube, open at both ends, to prevent cooling. 
There also dips into the quicksilver a moderately thick, pointed platinum . 
wire, the upper end of which is bent into a loop, and which, for con- 
venience of fastening to a holder, is cemented into a bit of glass tube 
by sealing-wax. The loop of the platinum wire is connected with the 
zine pole of the battery, and the mercury by another wire with the 
alarum apparatus, which is also connected directly with the other pole 
of the battery. The circuit being complete the bell rings. The 
platinum wire is withdrawn, cleaned by ignition, and its point is 
dipped two or three times into the melted substance under examina- 
tion. On now replacing it in its former position, the current cannot 
pass owing to the layer of non-conducting substance covering the 
point of the wire. The temperature of the bath is raised till the 
current is re-established by the melting of the coating on the point of 
the wire, and the thermometer read at the first sound of the signal 
bell. 

The test determinations quoted are highly satisfactory as regards 
uniformity. 

For determining the point of solidification, the battery and alarum 
are rejected; a fragment of the material is melted on the surface of 
the mercury, and then allowed to cool slowly till it loses its tran- 
sparency. 


C. H. G. 
* Dingl. polyt. J., eci, 250—254. 
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On Leidenfrost’s Phenomenon. By R. Couury.* 


TE author has endeavoured to determine the temperature of water, 
when in the spheroidal state, by estimating the heating effect it 
produces when mixed with a given quantity of water contained in a 
suitable calorimeter, according to the method first employed by Baud- 
rimont.f The calorimeter, a cylindrical vessel of thin polished silver, 
together with its contents, is carefully weighed before the experiment ; 
the drop is then introduced, the rise in temperature is observed, and 
the weight again taken: the difference between these weighings gives 
the weight of the spheroid. To avoid loss by evaporation during 
weighing, the calorimeter is kept covered by a silver plate. From the 
data thus obtained, the temperature of the spheroid is calculated. 

The spheroids were produced in a dish of pure silver (weighing 173 
- grams), heated by a spirit lamp, or wolipile. The temperature of the 
dish is estimated by plunging it into a calorimeter and observing the 
rise in temperature produced. 

The estimated temperature of the dish varied, in different experi- 
_ ments, from 237°3° to 779°7°; the weight of the spheroid from 4°8236 

grams to 23°6371 grams, and its estimated temperature from 90°56 to 
100°'34. A comparison of the experiments proves: Ist, that the tempe- 
rature of water in the spheroidal state is not constant, but is governed 
chiefly by two factors, the temperature of the dish, and the size 
of the spheroid. The temperature of the spheroid increases, therefore, 
although but slightly, with the temperature of the dish. The size of 
the spheroid is, however, of greater influence. This, a priori, might 
have been supposed to be the case, since the temperature of the water 
will depend, on the one hand, on the amount of heat communicated 
by the dish, and, on the other, on the heat abstracted by evaporation ; 
evaporation taking place on the surface only will naturally abstract 
proportionally less heat the larger the spheroid. 

These experiments further show that the opinion generally enter- 
tained, viz., that the temperature of liquids when in the spheroidal 
state is always below their boiling point, is totally erroneous. 

In none of the experiments could the author observe any formation 
of vapour in the interior of the spheroid, evaporation being wholly 
confined to the surface. 

Finally, the author endeavoured to measure the space between the 
lower surface of the spheroid and the surface of the plate on which it 
rests. He estimates this distance (for small drops of 1 to 1°5 grm. 


weight) at 0°15 to 0°25 mm. 
A. D. 


* Pogg. Ann, cxliii, 125—141. ¢ Ann. Chim. Phys. [2], lxi, 319. 
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On the Changes of Pressure and Volume produced by Chemical Combina- 
tion. By M. BERTHELOT.* 


A quxstion has been raised whether at the moment when two gaseous 
bodies combine, with explosion, the pressure of the atmosphere ever 
predominates, so that the explosion acts inward and not outward. 
From considerations founded on the laws of Gay-Lussac and Mariotte, 
and also from experiment, Berthelot answers that this never takes 


place. 
Ss. W. 


Phenomena observed in the Distillation of certain Mixtures of Liquids 
Insoluble the one in the other. By Is. Prerre and Pucuor.t 


THE authors in this communication give the results obtained by dis- 
tilling water and amylic valerianate together. The following general 
conclusions are justified by experiment. That the temperature of 
ebullition remains constant, namely at 100°. The relative proportions 
of water and valerianate in the distillate were also constant. This 
relation is 65 to 35, z.e., 13 volumes of water to 7 volumes of amylic 
valerianate. 


Ss. W. 


Thermal Effects of the Combination of Alcohols with Bases. By 
M. BertuHe or.t 


THE thermal effects of the combination of bases with alcohols, phenols 
aldehydes, and with some compounds which, like salicylic acid, have a 
character intermediate between acids and alcohols, have been examined 
by the author with the object of throwing some light upon the 
chemical character of these bodies. He made use of calorimeters of 
platinum, holding from 600 cubic centimetres up to 1 litre and 2°25 
litres of liquid ; these were placed within a vessel of several concentric 
walls, partly lined with silver-plate, partly with tin-plate. The 
external compartment, being very large, was filled with water several 
days before the experiment. With the thermometers used, the tem- 
perature could be determined within 535 of a degree. When the 
liquids operated upon contained half an equivalent, which was most 
frequently the case, they were called normal solutions, but sometimes 
they contained only one-quarter of an equivalent in 1 litre. 

The thermal unit adopted was the heat necessary to raise 1 kilogram 
of water from 0° to 1°. 


* Ann. Chim. Phys. [4], xxii, 134—139. 
+ Compt. rend., lxxiii, 441—443. 
t Compt. rend., xxiii, 663—681. 
, 3 u 2 
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First Part.—True ALcoHoLs. 


I. Ethyl Alcohol.—It is well known that the alcoholates of barium, 
potassium, and sodium, aredecomposed, gradually at least, by water ; and 
that the presence of an excess of water does not permit their existence 
has been shown by the author by mixing a solution of alcohol (32 grams 
in 1 litre) with a solution of potassic hydrate (20°2 grams of K,O in 
1 litre). The rise of temperature observed was ‘005°, which is so small 
that it falls within the errors of experiment, and may be neglected. 

Also if the water be added after the mixing of the alcohol and the 
potassic hydrate (160H,O for C,H,O), the formation of the alcoholate 
is completely stopped, whilst with this degree of dilution the poly- 
atomic alcohols still manifest their affinity for the alkalis. 

II. Glycerin—The thermal reaction taking place when the normal 
solutions are mixed is expressed as follows :-— 


(C;H,O; +. Aq.) + (NaHO + Aq.) evolve ‘372 heat-units. 


The dilution of the mixture obtained with five times its volume of 
water produces an absorption of °363 heat-unit. The heat evolved on 
mixing being nearly equal to that absorbed on diluting, we may con- 
clude that the compound formed in the first réaction is destroyed by 
the addition of so much water. 

Further experiments showed that more heat was evolved on adding 
more glycerin, as well as on adding more sodium hydrate to a solution 
of glycerin containing 100 grams in 1 litre. 

The author draws the following general conclusions :— 

1. The reaction of glycerin upon the alkalis produces heat, not 
exceeding, in the case of the normal solutions, the {jth part of the 
heat evolved by the combination of an acid with a base. 

2. The heat increases with the number of equivalents of glycerin 
added to 1 equivalent of sodie hydrate, and vice versd, without being 
proportional to the quantities added, either of the one or the other 
compound. 

3. The heat diminishes as the dilution becomes greater, and none at 
all is evolved in the presence of 1200 H,O. In short the compound 
formed in a concentrated solution is decomposed, with absorption of 
heat, on the addition of a sufficient quantity of water. 

These phenomena, particularly the continual division of the base 
between the alcohol on the one side, and the water on the other, may 
be considered as characterising in general, and almost numerically, the 
combination of bases with alcohols; they differ from the phenomena 
attending the combination of bases with true acids, inasmuch as the 
neutral salts of the latter are formed in fixed proportions, and are 
not destroyed by the addition of any amount of water. 
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III. Mannite.—The thermic reaction observed on mixing the normal 
solutions was— 


(CeH\O. + Aq.) + (NaHO + Aq. evolve 1:107 heat-units. 


The heat, although much more considerable than in the case of 
glycerin, is still only the },th part of the heat of combination of the 
true acids. 

On adding the sodium hydrate successively, the following results 


were obtained :— 
Heat-units. 


(CsHiO. + Aq.) + 4 (NaHO + Aq.) evolve + °696 
+ 4(NaHO + Aq.) » + ‘372 


reer + (NaHO + Aq.) » + 1:58 
which value agrees with the first determination. 


The addition of another 4} (NaHO + Aq.) evolved + ‘151 


BOE .cccsecccevecccces seeeeece + 1:209 


The evolution of heat does not, therefore, increase proportionately 
to the weight of sodium hydrate added. 

The absorption of 1:430 heat-unit observed on diluting the solution 
obtained in this experiment, proved the decomposition of the compound 
formed in the concentrated liquid. 

The reaction (C,H,O, + Aq.) + (KHO + Aq.) produced 1°145 
heat-unit that is, almost the same as when sodium hydrate is taken. 

The action of calcic hydrate was examined by agitating it with a 
solution of mannite, made by diluting 1 litre of the normal solution 
with another litre of water, in order not to alter the proportions of the 
mannite and the water. Calcic hydrate being added, about 3rd of an 
equivalent of this was dissolved, and the heat produced was found to 
be 1:467 heat-unit, allowance being made for the heat due to the 
solution of the calcic hydrate in water. 

This number, not differing very much from those found for KHO 
and NaHO, renders it probable that the potassium and sodium com- 
pounds of mannite, when dissolved in the same quantity of water, have 
a constitution similar to that of the calcium compound, that is to say, 
that only one-third of the alkali remains in combination with the 
mannite, the other two-thirds being separated by the decomposing 
action of water. 

In general, whether an alcohol combines with an acid to form an 
ether, or with a base to form an alcoholate, it appears that the amount 
of combination taking place always depends upon the quantity of 
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water present, which itself exhibits a strong tendency to combine with 
the acid or base. 

Although in the reactions of etherification, equilibrium is attained 
after a considerable time only, whilst the formation and decomposition 
of the alcoholates in the presence of water seems to be instantaneous, 
it appears, notwithstanding this difference, that the combination of 
alcohols with acids, as well as with bases, obeys laws of chemical 
statics which, though less general and more simple, predominate in 
the formation of neutral salts. 

IV. Gum.—300 cub. cent. of a solution of 1 part of gum in 100 parts 
of water, were mixed with 134 cub. cent. of a solution of sodium hy- 


drate (24°5 per litre). 


The heat evolved was ............00% Ta mf 
The addition of 137 cub. cent. of sod. hydr. \ +029 ,, 
OOGIOE acces cevscscsses Sve wanes 
Finally, the addition of other 39 cub. cent. oe 
+ ‘006 ,, 
INE soot ve ssceccee evssvc ceeees 
+ ‘167 


The heat absorbed on adding 5 volumes of water to the mixture was 
— 0174 unit, which, differing very little from the heat of combination, 
indicates an almost complete decomposition of the compound at first 
formed. 

Second Part.—PueEnots. 

I. Ordinary Phenol.—100 parts of water dissolve 1 part and more of 
crystallised phenol, 2°075 heat-units being absorbed during the solution 
of every 94 grams (the equivalent) of phenol. When a solution of 
this strength acts upon an equivalent solution of sodium hydrate 
occupying a ten times smaller volume, the following reactions are 
observed :— 


(C,H,0 + Aq.) + (NaHO,Aq.) evolve + 7°34 heat-units. 


2(C,H,O + Aq.) + (NaHO,Aq.) , +742 ,, 
(C.H,O + Aq.) + 14(NaHO,Aq.) 4, +746 ,, 
(CcH,O +38Aq.) + (NaHO,Aq.) ,, +739 ,, 


These numbers show, Ist, that only one phenate of sodium is formed ; 
2nd, that the evolution of heat is independent of the quantity of water 
present ; and that, for these reasons, phenol, in accordance with other 
properties already known, seems to act towards the alkalis like one of 
the real acids, from which it differs by having only half as great a heat 
of combination. 

It was found that—- 


(CsH,O + Aq.) + (KHO,Aq.) evolve 7°51 heat-units. 
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when the potassium hydrate was added in successive portions, the heat 
increased proportionally to the weight of base added. 
Another result— 


(C.H.O + Aq.) + (NH; + Aq.) evolve 2°0 heat-units. 


Ammonium phenate can be decomposed by water, although only by 
a large quantity. The heat evolved on adding ammonia in successive 
quantities to phenol was not in proportion to the quantity added, as it 
was greater for the first portions than for the last. This behaviour of 
ammonium phenate is ascribed by the author to its being decomposed 
in the presence of water. 

The hydrates of barium and calcium gave the following results :— 


(C,5H.O + Aq.) + 4(CaH,O, + Aq.) evolved 7°30 and 7°53 heat-units, 
(C;H,O + Aq.) + 4(BaH,0, + Aq.) ” 7°48 9 


No more heat is produced by an excess of base. 
The following reactions show how exactly the heat evolved was in 


proportion to the weight of base added :— 


The Ist third of barium hydrate added evolved 2°50 heat-units. 
» 2nd ” ” ” 2°53 ” 
” Srd ” ” ” 2°45 ” 


It was also ascertained that the alkaline phenates yield their total 
heat of combination at the moment of their formation. 

The fact that the amount of heat evolved by the combination of the 
hydrates of potassium, sodium, barium, and calcium, with phenol is 
very nearly the same, and that it is scarcely influenced by the greater 
or lesser quantity of water present, strengthens the conclusion arrived 
at before, as to the close relationship of phenol to the true acids. 

II. Picric Acid.—That picric acid possesses the character of a real 
acid can be seen from the following results :-— 


The heat of combination with potassium hydrate was 13°8 units. 
sodium - we 


9 ” 
ammonium ,, 12°7_ ,, 


The addition of a second equivalent of sodium hydrate produced no 
more heat. The behaviour of ammonia, on being added by successive 
thirds, is illustrated by the following table :— 


The 1st third of an equivalent of ammonia added evolved 4°24. 


” 2nd ” ” ” 4-20 
” ord ” ” ” 4°27 
» Ath ” ‘ - 0-00 


12°71 


a ee 
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Therefore neither an acid nor a basic ammonium salt can have been 
formed. 

The heat absorbed during the solution of picric acid was found 
= 7:00 units. 

When potassium picrate was precipitated by mixing potassium 
nitrate (50 grams in 1 litre) with an equivalent volume of sodium 
picrate (52 grams in 1 litre), it was observed that— 


(C.H,Na(NO,),0 + Aq.) + (NO;K + Aq.) evolve 10°0 heat-units. 


The precipitation of picrate of ammonium by the analogous reaction 
gives + 8°70 heat-units for every equivalent of the ammonium picrate 
really thrown down. 

It may be concluded that the introduction of the nitric residue into 
phenol is not a simple substitution, incapable of altering the chemica: 
character of the generating body. 


Third Part.—ALDEHYDES. 


The solution of 1 equivalent of aldehyde in water produces 3°62 heat- 
units three-fourths of which are evolved almost instantaneously, whilst 
several minutes are required for the liberation of the remaining fourth. 
This large evolution of heat seems to indicate the formation of a defi- 
nite compound, with a constitution perhaps resembling that of the 
hydrate of chloral. 

On mixing equivalent solutions of aldehyde and of sodium hydrate, 
it was found that— 


(C.H,O + Aq.) + NaHO + Aq.) evolve 4°326 heat-units. 


which is about one-third part of the heat of combination of the true 
acids. 

Here, also, a little more than half of the heat is given off at once, 
whilst the second half requires four or five minutes. Dilution of the 
mixture obtained with five times its volume of water causes an absorp- 
tion of 1°51 heat-unit, indicating a decomposition, at least partial, of 
the compound at first formed. It appears, therefore, that aldehyde 
partakes of the character of an acid as well as of a base; the com- 
bination with water, however, and the evolution of the heat of com- 
bination in successive unequal quantities, are phenomena peculiar to 


aldehyde. 


Fourth Part.—Acips or a Mixep CHARACTER. 


Salicylic, Lactic, and Tartaric Acid.—The first of these eompounds 
behaves as a monobasic acid and as an acid alcohol at the same time. 
The heat evolved on mixing a solution of salicylic acid with one of 
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sodium hydrate was 14°6 heat-units, which number is in agreement 
with its first character. When a second equivalent of soda-solution 
was added, the liquid became too dilute to allow of the exhibition of 
any sensible increase of heat. 

When crystallised salicylic acid was added to an equivalent quantity 
of normal solution of sodium hydrate, it was observed that— 


C,H,O; (crystallised) + (NaHO + Aq.) evolve 5°27 heat-units. 


When now a second equivalent of base was added, a further evolu- 
tion of 2°00 heat-units took place, showing that indeed, in accordance 
with the second character of salicylic acid, a bibasic salicylate was 
formed, in the presence of 220 H,0. 


(C,H;NaO; + Aq.) + (NaHO + Aq.) a (C;H,Na,O; + Aq.) 


As, however, the addition of 5 times its volume of water to the 
liquid obtained by the above reaction caused the absorption of 2°05 
heat-units, or nearly the same quantity of heat as that which had been 
liberated before, it appears that the compound formed is again decom- 
posed. 

We may, therefore, conclude that salicylic acid reacts upon the first 
equivalent of sodium hydrate in its character of a true acid, whilst it 
reacts upon the second in virtue of its alecholic character. 

In the case of lactic acid it was found that— 


(C;H,O; + Aq.) + }(NaHO) + Aq.) evolve + 6°81 heat-units. 
3(NaHO) + Aq.) » +652 ,, 


TU es ot nica ea depend 13°33 


The addition of 1NaHO fo the lactate already formed produced 
+ °21 cal., and the liquid thus obtained exhibited, on dilution with 
water, an absorption of *7 heat-unit. 

We perceive, therefore, that lactic acid possesses, to a certain 
degree, the nature of an alcohol, although the compound formed in 
virtue of this character is scarcely defined. Nearly the same remarks 
apply to tartaric acid. 

Some observations were made on neutral sodium tartrate. On 
mixing its normal solution with an equivalent volume of normal 
sodium hydrate solution, it was observed that— 


(CsH,Na,O, + Aq.) + (NaHO + Aq.) absorbed 0°5 heat-unit. 


As the same solution of tartrate, on dilution with water, absorbed 
‘35 unit, it might be expected that the addition of sodium hydrate 
would, instead of absorbing any heat, produce about ‘3 unit. 

In short, the acids of a mixed character deport themselves as 
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acids, firstly, inasmuch as the quantities of heat evolved are propor- 
tional to the quantities of base added, as long as a neutral salt is being 
formed ; and, secondly, inasmuch as the quantity of heat evolved is 
independent of the quantity of water present. 

The alcoholic character, on the other hand, can be recognized in the 
reactions of bases which take place in concentrated solutions, but 
become rapidly enfeebled by dilution with water. 

The character of these bodies of an intermediate nature can to a 
certain extent be traced in some mineral acids, for instance, in 
sulphydric acid, which, in the presence of water and of bases, behaves 
like a monobasic acid, the neutral salts of which may be represented by 
the formula HMS. Sodium hydrate acting upon a dilute solution of 
sodium sulph-hydrate, HNaS, does not produce any more heat than in 
acting upon a dilute solution of sodium salicylate ; still in concentrated 
‘solutions a bibasic sodium sulphide can be obtained, as well as bibasic 
sodium salicylate. It appears, therefore, that sulphydric acid may be 
considered as an acid of a mixed character on the same ground as sali- 


cylic acid. R. S. 


Thermo-chemical Researches in the Cyanogen Series. By M. BERTHELOT.* 


Tue object of Berthelot’s researches, the results of which he has given 
in this paper, was to ascertain the amount of heat developed in the 
formation of the various compounds of cyanogen, and to compare this 
with the heats of combination of the elementary bodies. The experi- 
ments were conducted in a platinum calorimeter containing from 500 
to 1,000 grams of water. 

Hydrocyanic Acid.—The decomposition of a known weight of this 
body by hydrochloric acid was effected, and satisfied the equation :— 


CHN + HCl + 2H,0 = CH,0, + NH,Cl. 


The amount of heat generated was then observed. Diluting the pro- 
ducts with a great quantity of water, the new disengagement was 
noted. A preliminary experiment gave the quantity of heat arising 
from mixing the same quantities of water and hydrochloric acid. 
Taking everything into account, the total quantity of heat was 10,900 
units. From these data can be deduced the heat of formation of 
liquid and pure hydrocyanic acid from its elements, which will be 
— 37,700 heat-units.¢ If the acid is dissolved in a large quantity of 
water, + 400 units are disengaged. Deducting this, we obtain for the 
formation of dissolved hydrocyanic acid — 37,300 units. For the 


* Compt. rend., Ixxiii, 448—459. 
+ The unit of heat here adopted is the heat required to raise one gram of water 
from 0° to 1°. 
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formation of the gaseous acid, the heat of vaporisation must be taken 
into account, 5,700 units. This gives —43,400 heat-units for the 
gaseous body. The heat of combustion for the gaseous hydrocyanic 
acid will be therefore + 166,000 heat-units; for the liquid acid it will 
be + 172,000. 

Hydrocyanic acid is therefore formed from its elements with absorp- 
tion of heat, precisely like cyanogen, acetylene, sulphide of carbon, &c. 
Examining the other methods of forming this compound, the author 
shows that if it could be produced by directly combining cyanogen and 
hydrogen, each equivalent would absorb — 4,800 heat-units. This 
reaction, as shown by Gay-Lussac, and confirmed by himself, does not 
take place. Assuming the number from a priori considerations, we 
may compare it with the heat of formation of the analogous compounds 
of chlorine, bromine, and iodine. 


_ ee sevee + 28900 
EAS + 12300 
_ ies + 800 
SER E . — 2400 


The first three are formed directly, but with increasing difficulty as 
they descend, the last not at all directly. 

When free nitrogen and acetylene are acted upon by the electric 
spark, the union produces hydrocyanic acid with an absorption of heat 
equal to — 42,000 units. 

The formation of hydrocyanic acid (formonitrile) from ammonium 
formate throws some light on the amides :— 


CH,0..NH; = CHN + 2H.,0. 


This equation represents the full dehydration of ammonium formate. 
If it took place at ordinary temperatures with the solid salt, and with 
production of water and liquid hydrocyanic acid, there would be an 
absorption equal to — 13,400 heat-units; if the salt were dissolved, 
and the products were water and gaseous hydrocyanic acid, the absorp- 
tion would be about —36,000 units. But the dehydration can be 
accomplished in two steps. First, formamide and water would be 


produced :— 
CH,0..NH; = CONH; + H.O. 


In the two phases of this dehydration equa! quantities of heat should 
be absorbed. This, however, would be true for gaseous products only. 
The combination of the elements of water with the amide to form the 
ammonia salt disengages 1,400 heat-units; with the nitrile, 10,800. 
This is a new proof that disengagement of heat may result from simple 
hydration in the wet way, an important point in the study of the meta- 
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morphoses of the principal organic nitrogen-compounds, and in 
investigations on animal heat. 

Potassium Cyanide.—Experiment gives the following data :— 

Hydrocyanic acid in dissolving in forty times its weight of water 
emits heat equal to + 400 heat-units. Dilute hydrocyanic acid and 
dilute potash give + 2,960 units. Potassium cyanide, when dissolved 
in a large quantity of water, absorbs heat equal to — 2,960 units. 

From these data the heat of formation of potassium cyanide from its 
elements may be deduced, namely, + 12,200 heat-units. 

When cyanogen unites with potassium there is a disengagement of 
heat equivalent to + 53,000 units. This number is less than that 
which the analogous elements give in their union with potassium. 


ee + 102700 
are cseee + 89200 
EE Shbeeteenewe oa + 76300 


Potassium cyanide when dissolved changes into potassium formate 
and ammonia, with disengagement of heat :— 


CNK + 2H,0 = CHKO, + NH;.... + 8,500 heat-units. 


Ammonium Cyanide.—Ammonia in solution, and hydrocyanic acid 
also in solution, give on uniting about 1,300 heat-units. Recently 
prepared ammonium cyanide dissolved in 180 parts of water absorbs 
— 4,400 heat-units. From these data we can deduce the amount of 
heat disengaged when the two gases unite, namely 20,500 units. This 
is only half the amount which chlorine, bromine, and iodine give under 
similar conditions. 

Mercurie Cyanide.—-The formation of this cyanide from the elements 
themselves would be accompanied with an absorption of about 
— 41,000 heat-units. 

The substitution of chlorine’ for cyanogen, with formation of mer- 
curic chloride, disengages 25,000 heat-units; almost the same amount 
is disengaged when chlorine is substituted for cyanogen in hydro- 
cyanic acid. 

Potassium Cyanate.—This body, when decomposed by hydrochloric 
acid in presence of sufficient water to dissolve the liberated carbonic 
acid, disengages 28,800 heat-units. The solution of the cyanate in 300 
parts of water absorbs — 5,200 heat-units. 

From this we may deduce that in the formation of this salt from its 
elements 108,400 heat-units would be disengaged. The union of the 
cyanide with oxygen to form the cyanate would thus give 108,400 ° 
— 12,200 = 96,200 units. 

Potassium cyanate when dissolved changes by degrees into potas- 
sium carbonate and ammonium carbonate. In this decomposition 
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there is a disengagement of heat less by almost 6,500 units than the 
amount given in the reaction with hydrochloric acid. There is also a 
considerable disengagement of heat (13,000 units) when molten 
potassic cyanate is decomposed by steam. 

Cyanogen Chloride.— From the heat set free in the decomposition of 
this body by potash, and the treatment of the mixture with hydro- 
chloric acid, and from the determination of its heat of vaporisation, 
the heat of formation from its elements may be deduced. 


In the liquid state........ = — 14,500 

In the gaseous state...... = — 23,300 
When cyanogen unites with chlorine 

CyCl (liquid)........ 00. = + 26,500 

CyCl (gaseous).......... = + 17,700 


Cyanogen Iodide and Bromide.—By similar considerations the heat of 
formation of these bodies from their elements may be arrived at. For 
the iodide it is found to be — 53,100, for the bromide — 40,000 heat- 
units. 

These figures lead to the same general conclusions as those at which 
the author arrived in his experiments on the acetic compounds, as 
regards their chlorine, bromine, and iodine substitutions. 


Ss. W. 


Thermic Researches on the Electrolysis of the Alkaline Bases and the 
Sulphates of the Alkalies. By P. A. Favre.* 


In a former communication the author has shown that the voltaic 
energy exerted by a Smee’s battery may be represented as 15,000 heat- 
units. From this it would follow that the five elements, which he has 
hitherto used in his researches, would be represented by about 75,000 
units, sufficient, it would seem, to electrolyse the sulphates of copper, 
hydrogen, cadmium, zinc, &c., as these bodies in fact require less than 
75,000 heat-uniis (gram-degrces) for their decomposition. For the 
electrolysis, however, of the sulphates of the alkaline metals, it would 
appear, at first sight, that such a battery power would be incompetent. 
These considerations led him to operate in the following manner :—The 
electrolysis of the sulphates of the alkaline metals was accomplished by 
means of four cells of Bunsen’s, and one cell of Smee’s battery in a 
voltameter placed inside the calorimeter. The last-named element was 
only used to measure the amount of chemica] action by the quantity 
of hydrogen liberated. The results of the decomposition of the oxides 
and sulphates of the alkalies were much below the amount which 
heats of combination seemed to demand. With the exception of 
their “ammonium oxide,” the numbers obtained for the bodies ex- 


* Compt. rend., lxiii, 768—780. 
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amined did not differ very widely. In examining the sulphates 
in a voltameter with a partition, the numbers obtained were about 
14,000 heat-units below those obtained when there was no par- 
tition. This tends to show that when a partition is used, the base 
and acid do not reunite, with evolution of heat, during the electro- 
lysis. Since it appeared from the above-mentioned experiments 
that the sulphates, and still more the oxides of the alkalies, did not 
require for their decomposition a force greater than was furnished by 
the original arrangement, the author returned to his former method. 
The following table gives the results arrived at for an equivalent of 
the body examined, 34,462 heat-units being deducted from the ob- 
served number, this being the thermic expression for the synthesis of 
water, the elements of which are set at liberty during the experi- 
ment :— 


Tasie I. 
Potassium Oxide .......eceee0. 16,528 
Sodium ‘+ eebtenreeetee . 16,418 
ee ee ee 15,963 
Strontium ,, ba seRebet end we 15,008 
Hydrogen sulphate ......eee00s 14,012 


The following gives the heat required for the electrolysis of an 
equivalent of each of the sulphates in solution :— 


Tase II. 
Potassium sulphate ......... -- 29,553 
Sodium ~ ‘intomeens Ge 
CO ae rere 27,538 
Hydrogen . wisieeeececs We 


These last numbers were obtained when the voltameter had no parti- 
tion, but when a partition was used the numbers were much lower. 
Under these circumstances all the sulphates of the alkalies require the 
same amount of heat as that given for hydrogen sulphate in Table I. 

With regard to “‘ammonium oxide,” the following table gives the 
results :— 


Ammonium oxide, concentrated solution...... 41,825 
io weak solution ............ 42,041 


The discrepancy between these numbers and those obtained from the 
other alkaline oxides, is due to the action of the liberated oxygen on 
the hydrogen still in composition. The following equations may 
throw some light on this. Under the influence of the current the 
‘‘ammonium oxide” is decomposed, thus :— 


(1) 3(NH,).0 = 3(NH,)2 + O;. 


i ak HS 
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The three equivalents of ammonium set at liberty decompose the water 
like potassium or sodium thus :— 


(2) 3(NH,). + 3H,0 = 3(NH,).0 + 3H:. 
The oxygen (1) reacting on the ammonium oxide gives :— 
(3) O + NH, = N + 2H,0. 


The first equation constitutes the electrolysis proper; the second re- 
presents a phenomenon which may be termed synelectiolytic, the heat 
being communicdted to the circuit as would be the case with sodium 
or potassium under the same circumstances; in the third reaction the 
heat is not communicated to the circuit, and it may be termed meta- 
electrolytic. 

The following conclusions seem to be justified by experiment :—The 
battery employed in the electrolysis of the alkalies and their salts 
succeeded in decomposing them only by virtue of its energy being 
strengthened by the oxidation of the metal itself. This oxidation is 
synelectrolytic, and the heat borrowed from the battery ought to be 
the same in the electrolysis of any of the salts of the alkalies. This 
appears to be the case from Table I. It seems probable also that, just 
as metals which decompose water when they are liberated by electro- 
lysis develop variable quantities of heat which are, nevertheless, 
transmissible to the circuit, so likewise do metalloid radicals which 
decompose water on their liberation, give variable quantities of heat, 
also transmissible to the circuit. This inference appears to be justified 
by the examination of sulphuric and nitric acids. It will result from 
this, that the quantity of heat borrowed from the battery for the de- 
composition of these bodies, cannot be considered as the thermic 
expression of their formation. 

The author, in conclusion, gives some speculations as to the way in 
which the energy required to cause chemical decomposition can be 
transmitted by the circuit. 


S. W. 


On the Densities of Saline Solutions. By C. AupH. VaLson.* 


Tue author has experimented on the densities of solutions of various 
saline compounds ; in each case an equivalent of the anhydrous salt in 
grams was dissolved in a litre of water. A salt may be represented 
by the formula MR, M being the metallic radical, and R the non- 
metallic. If now we pass from one solution of a salt MR, to another 
M'R, differing from the first only by the metallic radical, there will be 


* Compt. rend., Ixxiii, 441—433. 
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found a variation in the density peculiar to M’, which will be constant, 
and independent of the radical R. In the same way, by passing from 
MR to MR’, we have a variation peculiar to R’. Valson has named 
these variations “the moduli of the densities.” The following table 
contains the moduli of the densities of various metallic and non- 
metallic radicals, taking as a starting point a normal solution of am- 
monium chloride, having the sp. gr. of 1015, which is the least dense 
of all the salts examined. The number of salts which have been 
experimented on is 45, comprising 14 different metals, and 7 non- 
metallic radicals ; the results all correspond to a temperature of 15° 


Moduli of 


Metallic radicals. Equivalents. densities. 
Ammonium (NH,).......... 18 0 
a. errr 39 30 
NS 64-560s Kadeesewee we 23 25 
DE tinswd tndecadovus 20 26 
Magnesium ......... Seeeees 12 20 
DE sane sendeseneuns aoe 55 
Barium..... jieusedneee sien 69 73 
POND bn ce secesseevees 28 37 
Sl 60640500 debeeetdewnase 28 37 
tdiddiedee a4 pennies eees 33 41 
ere eeeesecese 32 42 
CP b6ccctecus sb00 4600 56 61 
i 666 6ses senses seeoonss 104 103 
BEY kpvvscennnncsoesonds 108 105 

Non-metallic radicals. 
DE decdececcecvcceees 35°5 0 
PD: 6.640080+sscennnen es 80 34 
Todine ........ (eveewnness 127 64: 
Sulphuric (SQy)............ 48 20 
eS eee 62 15 
Carbonic (CO3) ............ 30 14 
Bicarbonic (C205) ......... 52 16 


Suppose, for example, it is required to find the relative density of a 
normal solution of potassic nitrate; the number 1-015 is taken, and the 
moduli for potassium and the radical NO; areadded, which gives 1-060, 
a number corresponding with the density of a normal solution as found 
by experiment. This rule is found not to be true for concentrated 
solutions, but it holds with dilute ones. 


A. ¥. 
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On a new Thermo-electric Battery of Great Power. By A. Von 
W ALTENHOFEN.* 


Tuts battery is the invention of Franz Noé of Vienna. The negative 
metal, an alloy similar to German silver, is drawn into wire; the posi- 
tive alloy,t which is very brittle and somewhat less fusible than anti- 
mony, is cast into cylinders. The metals are joined together by casting 
the cylinder round the thickened end of the wire, in such a manner 
that the wire is in the prolongation of the axis of the cylinder. Over 
the wire a short copper cylinder is passed, and pushed up against the 
positive metal, but is prevented from coming in actual contact with it 
by the interposition of a piece of mica. Against these copper cylinders 
the flames of either gas or spirit lamps impinge, and are thereby pre- 
vented from fusing the positive alloy or burning through the wire. 
The elements are placed in double parallel series which, in the larger 
batteries, are so mounted that they may be used in various combina- 
tions, either for quantity or intensity. 

The electromotive power (c) of one of these elements was found to 
be ¢ = 1:24 to 1:36 of Jacobi-Siemens’ unit, while the author has 
found the electromotive power of a Daniell’s cell equal to 12 of these 
units. It requires, therefore, 9 to 10 Noé’s elements to equal 1 Daniell, 
whereas of Marcus’s, 18 elements are necessary to obtain the same 
power. With larger batteries the electromotive power cannot, how- 
ever, safely be raised above 1, otherwise superheating of parts is not to 
be avoided. 

The larger battery examined consisted of 72 elements, which could 
be combined so as to form either, I, one series of 72 elements, or, IT, one 
of 36 elements, or, III, 18 of four elements each. With each combina- 
tion the electromotive power, per element, was found to be one of the 
above units; the resistance of a single element was 0°05. A Bunsen’s 
element, charged with concentrated nitric acid and with sulphuric 
acid of 1 in 10, has an electromotive power of 20, and with a good 
porous cell a resistance of about 0°3 in elements of the usual size. 

With a great external resistance, 20 of Noé’s clements will thus be 
equal to 1 of Bunsen’s. 

With a small external resistance, 20 quadruple elements will be 
somewhat stronger than ] Bunsen’s. One Noé’s element is about equal 
to 11 ordinary bismuth-antimony elements (temperature 0° and 100° C.). 
Even a single Noé’s element produces considerable physiological 
effects when used with an induction apparatus. 

The above-mentioned battery of 72 elements effects with combination 
I a copious decomposition of water; with combination II it sets in 

* Pogg. Ann., cxliii, 113. 
+ The zomposition of these alloys is at present kept secret. 
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action middle-sized Ruhenthorff’s coils; and with combination ITI, and 
spirals of thick wire, it produces powerful electro-magnets.* 

In subsequent experiments it was found that the battery could safely 
be heated higher than was thought expedient in the former series; and 
it now gave a mean electromotive power of 1:14 per element, with a 
resistance of 0°054, a performance which will render a comparison with 
other batteries still more favourable to this new combination. 


A. D. 


Observations on Clean and Unclean Surfaces in Voltaic Action. By 
T. BLoxam.t 

AN unequal evolution of hydrogen-bubbles having been observed to 

take place from some portions of the platinum plate of a small battery, 

the subject was submitted to further enquiry. 

In the first series of experiments, the time was observed which a 
pair of zinc and platinum plates requires to evolve 1 cubic inch of 
hydrogen. Commercial platinum was employed; the strip being 7 
inches long by ¢ inch wide. Time, determined from a mean of many 
experiments, 22 minutes. 

The strip cleaned by heating it in oil of vitriol: time, 14 minutes. 

The strip passed through the fingers several times; time, 28 
minutes. 

The platinum again cleaned by igniting it in the flame of a Bunsen 
burner for one minute: time required, 15 minutes. 

The strip cleaned by oil of vitriol, was dipped for a moment into a 
solution of common salt; the time now required for collecting a cubic 
inch of hydrogen was nearly doubled. 

Copper negative plates in strips, similar to the platinum, were next 
employed. When cleaned with nitric acid and washed, they furnished 
1 cubic inch of hydrogen in 21 minutes. 

The strip passed through the fingers: time, 284 minutes. 

_ A plate of copper, oxidised by heating it in air, furnished the hydro- 
gen in 10 minutes. 

The last experiment suggested the trial of platinised silver, which, 
arranged in the same manner as in the foregoing experiments, gave 
1 cubic inch of hydrogen in 2} minutes. A strip cleaned with oil of 
vitriol as usual: time 2} minutes. A strip soiled by the fingers: time, 
3 minutes. 

To ascertain the amount of resistance offered by platinum plates, 
under similar circumstances, a cell of Smee’s battery was examined by 
the galvanometer; all other conditions remaining the same. The 
negative plate not chemically clean: deflection = 52°. 

* The battery may be obtained from M. Noé, Tiinfhaus, Tellgasse, No. 12, 
Vienna, for about £4. + Chem. News, xxiv, 123, 
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Negative plate chemically cleaned, 57°. Negative plate soiled by 
the fingers, 48°. The platinum removed from the surface, gave de- 
flection = 50°. 

A final experiment was directed to ascertain the influence of chemi- 
cally clean surfaces upon electrolysis. The mixed gases were evolved 
from the electrodes of a two-cell Bunsen battery ; one cubic inch was 
collected in 2 minutes. When the electrodes were cleaned with hot 
‘oil of vitriol, and the battery freshly started, it required 1} minutes 


only to furnish the same quantity of gas. 7 


On the Spectra of Simple Gases. By A. J. AnastRroM.* 


Tue author has experimented on the spectra of several gases at varying 
pressures. One of Geissler’s tubes, filled with atmospheric air, was 
gradually exhausted by a mercurial pump, the spectra being obtained 
by using an induction coil. Angstrém states that he observed suc- 
cessively the following spectra:—Ilst, the ordinary spectrum of air; 
2nd, the band spectrum of nitrogen (Pliicker’s spectrum of first order) ; 
3rd, that of carbonic oxide; and, 4th, when the rarefaction had reached 
its maximum, the lines of sodium and chlorine. Added to this may 
be the spectra of mercury (from the mercurial pump), and of sulphur 
from the sulphuric acid used in drying the gas. This is given as an 
instance of the variety of spectra which might be attributed to a 
single gas. 

Pliicker found that he could obtain from rarefied hydrogen a second 
spectrum, differing from the ordinary spectrum of that gas, which 
contains 3 lines, by containing a number of lines extending from C to 
beyond D; this spectrum generally presents itself at the same time as 
the ordinary well known three lines. On placing a tube of this kind in 
front of a revolving mirror, two distinct images are reflected, one being 
an isolated line of short duration, and the second lasting much longer. 
The latter image disappears immediately on making the discharge 
from the coil disruptive. This Angstrom believes will account for the 
two spectra observed by Pliicker. Angstrém has made experiments 
with this spectrum, and concludes from them that it agrees with 
the spectrum of acetylene. Wiillner, however, has described a third 
spectrum belonging to hydrogen, which, from a comparison of Wiillner’s 


measurements with those of the spectrum of sulphur, Angstrom believes 
to be identical with the spectrum of the latter body. 


‘Angstrom therefore persists in his opinion that hydrogen has only 
one spectrum, the same that is observed in the spectrum of the sun and 
stars. 

* Compt. rend., lxxiii, 369—375. 
3x2 
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Willner also found that three spectra could be obtained from oxygen 
under varying pressures. 

Angstrom has compared the readings of spectrum No. 2 with those 
obtained from carbonic oxide, and shows that they agree closely. Some 
of the readings of oxygen spectrum No. 3 are compared with the 
measurements of the chlorine spectrum, which agree so well that 
Angstrém believes that this spectrum is no other than that of chlorine. 
In no case, however, does the actual experimental comparison of the 
spectra, as obtained by Wiillner, seem to have been made with the 
spectra of the substances with which Angstrém asserts them to be 
identical. 

Magnetism has a peculiar effect on the various spectra. Thus a 
tube filled with hydrogen dried over sulphuric acid, which gives 
Pliicker’s spectrum No. 2, exhibits, under the influence of magnetism, 
- the lines of sulphur, or as Willner regards them, the hydrogen spec- 
trum No. 3, whilst the spectrum of carbonic oxide appears round the 
electrodes. In certain cases magnetism appears to act in the same way 
as the addition of a condenser to a Ruhmkorff coil, although it also 
appears to have a sort of chemical action in inducing the production of 


certain combinations which gave different spectra. 
A. F. 


‘Observations on the Colour of Fluorescent Solutions. By HENRY 
Morrton.* 


Tue author having observed that a particular specimen of asphalt, 
yielding a yellow solution with alcohol, and an orange solution with 
turpentine, presented in the former case a blue, and in the latter a 
green fluorescence, was led to infer that the green colour was due, not 
to the development of green rays, but to the absorptive action of the 
coloured solution ; and, prosecuting the enquiry, he has decided that 
all fluorescent bodies, such as solutions of chlorophyll, uranium nitrate, 
quinine, &c., emit light of the same colour by fluorescence, viz., blue, 
the colour, however, being in all cases not of a single tint or refrangi- 
bility, but yielding a continuous spectrum, in which the more refran- 
gible rays predominate. 

When the green fluorescence above mentioned was examined with 
the spectroscope, no increase could be observed in the green or yellow 
portions of the spectrum, and when, by filtration through charcoal, the 
solution was much reduced in colour, the green tint of the fluorescence 
disappeared in a corresponding degree. 

In the same manner the fluorescence of tincture of turmeric, which 
in the concentrated state appears deep red, was found to change to 


* Chem. News, xxiv, 77. 
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green when the liquid was diluted until its colour was reduced to 
yellow, and by continuing the dilution, or by decoloration, until the 
liquid was of a very light tint, the fluorescence became distinctly blue. 
Similar phenomena were observed when chlorophyll was substituted 
for the turmeric. 

Respecting uranium nitrate, which in the solid state gives a brilliant 
green fluorescence, and the spectrum of which undoubtedly abounds in 
green rays, it was found in solution to give a very feeble fluorescence, 
far inferior to that of turmeric, and not having a greener tint than 
would be due to its yellow colour. From these results the author 
concludes that the molecules of fluorescent bodies in solution do not 
appear to be capable of restricting their vibrations to limited rates, 
but move at rates corresponding to all refrangibilities, having simply 
an excess of the higher ones. 

It must be admitted, however, that the same substances in the solid 
state may act in a different manner, since a blue fluorescence cannot be 
observed with uranium nitrate, nor yet with certain solid hydro- 
carbons. 


a. We 


The Dichroism of the Vapour of Iodine. By T. ANDREWS.* 


TuE fine purple colour of the vapour of iodine arises from its transmit- 
ting freely the red and blue rays of the spectrum, while it absorbs 
nearly the whole of the green rays. The transmitted light passes freely 
through a red copper or a blue cobalt glass. But if the iodine vapour 
be sufficiently dense, the whole of the red rays are absorbed, and the 
transmitted rays are of a pure blue colour. They are now freely trans- 
mitted as before by the cobalt glass, but will not pass through the red 
glass. 

A solution of iodine in carbon bisulphide exhibits a similar dichroism, 
and, according to its density, appears either purple or blue when 
white light is transmitted through it. The alcoholic solution, on the 
contrary, does not exhibit any dichroism. 


J. W. 


The Action of Heat on Bromine. By T. ANDREWS.f 


Ir a fine tube is filled one-half with liquid bromine, and one-half with 
the vapour of bromine, and after being hermetically sealed is gradually 
heated till the temperature is above the critical point, the whole of the 
bromine becomes quite opaque, and the tube has the aspect of being 
filled with a dark red and opaque resin. A measure of the change of 


* Chem. News, xxiv, 75. + Chem. News, xxiv, 75. 
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power of transmitting light in this case may be obtained by varying 
the proportion of liquid and vapour in the tube. Even liquid bromine 
transmits much less light when heated strongly in an hermetically 
sealed tube than in its ordinary state. ~~. 


Inorganic Chemistry. 


Experiments on the Electrisation of Air and Oxygen for the Production 
of Ozone. By AucustE Hovuzeav. 


In working an electric machine, ozone is invariably produced, but when 
this body is required in large quantities for experimental purposes, its 
production is always beset with difficulties. To account for this, and 
to ascertain the exact circumstances required for the generation of 
ozone, the author investigated the subject anew. 

When a tube in the form of the letter Y has its lower limb inserted 
into the neck of a flask which acts as an aspirator, and two wires form- 
ing the electrodes of an induction-coil are passed down the branch 
tubes so as nearly to meet at the juncture of the three limbs, no ozone 
is produced when the brilliant spark passes. But if the two upper 
limbs are brought into contact through their whole length, and the 
wires are separated to such a distance as will not permit the brilliant 
spark to pass, the production of nitrous bodies which took place in the 
former arrangement instantly ceases, and ozone is generated in quantity. 
Under these circumstances the brilliant spark has given place to a soft 
violet light, visible only in darkness, and extending along the electrodes, 
These conditions were ascertained to be the most favourable for the 
production of ozone. 

The apparatus employed by the author in his investigations was of 
the following form :—Through a cork inserted into the opening of a 
glass foot-cylinder, passed a tube reaching almost to the bottom, and 
another bent at right angles was connected with a Will’s bulb-tube 
containing dilute sulphuric acid and neutral potassium iodide, for the 
estimation of the ozone produced. Through the same cork a thick 
platinum wire was passed (insulated by glass from the cork), parallel 
to the side of the vessel and near it. This the author calls the interior 
electrode. Another platinum wire was fixed with silk to the exterior 
of the vessel, parallel to the interior wire; this is termed the exterior 
electrode. When the two wires are connected with the poles of an 
induction coil in work, the characteristic odour of ozone is immediately 
perceived. 

Making use of this apparatus, Houzeau arrived at the following 
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facts :—Acting on confined air he found that the production of ozone 
was greater at the negative than at the positive electrode, and that it 
decreased in quantity the further the electrodes were separated. "When 
the air was renewed constantly, and the quantity generated at one 
only of the electrodes was estimated, it was again found that ozone 
was produced in greater quantity at the negative than at the positive 
pole. The greater the length or surface of the wires, the greater was 
the quantity produced. When the two electrodes were used, other 
things being equal, the quantity was also greater. Modifying his ap- 
paratus so that the two electrodes could be surrounded by thin glass 
tubes, either opened or closed (électrodes fourrées fermées ou électrodes 
fourrées owvertes), he found that ozone was also produced when the 
electrodes were enclosed, so as to prevent contact with the exterior air, 
but a much larger quantity was generated when a current of air was 
allowed to pass through the tubes, and this varied as the velocity of 
the current of air. It also varied with the intensity of the electric 
current, and the lower the temperature of the air the greater was the 
production of ozone. 

Acting upon oxygen, he found that, volume for volume, more ozone 
was produced from oxygen than from air. When pure oxygen was 
used, the product was necessarily free from nitrogen compounds, which 
always accompany it in small quantities when air is used. 

Guided by these experiments, the author has constructed an apparatus 
for the generation of this body, the particulars of which he promises to 
give in a future communication. 


Ss. W. 


On the Preparation and Properties of a Sulphide of Selenium. By A. 
Ditrse.* 


WHEN a concentrated solution of selenious acid is treated with sulphu- 
retted hydrogen, a precipitate is obtained which is plastic and does not 
appear homogeneous ; but if care be taken to use a very dilute solution 
and to maintain the temperature between 0° and 5°,—and if the 
sulphuretted hydrogen be first passed through a wash-bottle filled with 
fragments of ice,—the precipitate which forms is in a state of fine 
powder, of a lemon-yellow colour, and collects easily at the bottom of 
the vessel, leaving a colourless liquid above. This precipitate well 
washed and dried in vacuo, treated with enough carbonic sulphide 
to moisten it, and left to itself for some days, is transformed into 
crystalline scales, while the carbonic sulphide is saturated with dis- 
solved sulphur. More carbonic sulphide is added, removed after a 
few moments, and the product is washed with pure benzol, which 


* Compt. rend., lxxiii, 625. 
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removes the rest of the free sulphur, washed again with alcohol, and 
dried in a vacuum. 

So obtained, the compound exhibits the form of small orange-yellow, 
brilliant and transparent scales, corresponding in composition to the 
formula SeS. The mean of four closely agreeing experiments gave 
S = 28°68 per cent., and Se 71°40 per cent; calculation for SSe gives 
S = 28°72 and Se = 71°28. 

The density of the compound at zero = 3°056; at 52°, it is 3035 ; its 
specific heat is 0°1274. Under the influence of heat, it melts and de- 
composes, giving off mixed vapours of sulphur and selenium. 

It is insoluble in water and in ether, is slowly decomposed by abso- 
lute alcohol, which causes its constituents simply to separate. It 
dissolves in excess of carbonic sulphide, but cannot be recovered by 
evaporation, for the solution first deposits almost pure sulphur, and 
afterwards crystals containing more and more selenium, till at last 
selenium containivg very little sulphur is obtained. 


C. H. G. 


Second Note on the Preparation and Properties of a Sulphide of Sele- 
nium. By A. Ditte.* 


WuaEN sulphuretted hydrogen is passed into neutral potassic selenite 
with the precautions indicated in the former note, the precipitate takes 
the form of a red-brown powder, in which yellow points of sulphur can 
be readily distinguished. This precipitate, when treated as before 
with carbonic sulphide, crystallises much more quickly than that 
formed in acid solutions, but the crystals are of a dark red-brown 
colour, owing to the alkaline sulphide having abstracted a minute 
portion of the sulphur, and are more easily decomposed by alcohol. 

The density of the compound at zero is not equal to the mean 
density of its elements. ‘This mean density is comprised between the 
two numbers A, = 3°2067 (prismatic sulphur and amorphous sele- 
nium) and A; = 3°4866 (octahedral sulphur and crystallised sele- 
nium), while the density found for the sulphide is D = 3:0566; 
therefore the combination of the elements is accompanied by expansion. 
The compound occupies a volume superior to the volume of its ele- 
ments, and its negative contraction is comprised between the two 
values— 


Cc, =1 — 4! = — 0-:0493, and C, = 1 — ’ = -— 01409. 


The heat of contraction, per equivalent, calculated by the aid of 
these numbers, lies between — 6050 and — 2150 units of heat. When 
oxidised with hypochlorous acid, the sulphide of selenium disengages 


* Compt. rend., lxxiii, 660. 
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for each equivalent, about 10500 units of heat more than a mixture of 
insoluble sulphur and metallic selenium, and 5500 units more than a 
mixture of prismatic sulphur and vitreous selenium ; consequently, it 
belongs to the class of explosive bodies. 

C. H. G. 


On the Apparent Volatilisation of Silicon and Boron. By L. Troost 
and P. HAUTEFEUILLE.* 


In experiments made on the oxidation of silicon at the expense of car- 
bonic oxide, the presence of fibrous tufts of silicic anhydride, sometimes 
mixed with fused silicon, at some distance from that portion of the 
tube occupied by the fused mass, led the authors to determine under 
what conditiuns silicon, a body perfectly fixed, can give rise to a body 
equally fixed at some distance from the generating body. It was 
found that traces of silicic chloride or fluoride were necessary to pro- 
duce this effect. Silicon was fused in a porcelain tube in a current of 
hydrogen, and then a little fluoride allowed to pass along with the 
gas. As the fiuoride passed over the melted silicon, it produced a 
thick cloud, which settled as a reddish powder further up the tube. If 
a very slow current of silicic fluoride is passed along in this way, a 
thin cloud only is produced, which is deposited as a ring at the part of 
the tube not sufficiently heated to appear luminous. The ring thus 
produced consists of a network of crystals of silicon, some of which 
are measurable, and very brilliant ; the powder produced by the rapid 
current of gas is amorphous silicon. The electric arc and also the in- 
duction spark passing between two carbon points, decompose silicic 
fluoride, producing amorphous silicon. If two points of fused silicon 
are used instead of the carbons with the induction spark, a volatile 
white body is seen to be formed ; this is found to be a subfluoride of 
silicon. 

Silicic chloride can be used in a similar manner to produce this 
apparent volatilisation of silicon. In one experiment 5 grams of 
silicon were carried from one part of the tube to another in less than 
an hour. A very small quantity of the chloride is sufficient to vola- 
tilise a large quantity of silicon; the temperature at which the deposits 
take place seems to be from about 500° to 800°. 

In that part of the tube which contains the fused silicon and is 
most strongly heated, the chloride or fluoride must take up an excess 
of silicon, which is again deposited on the cooler parts of the tube. 
The compounds thus produced possess therefore the singular property 
of being formed at a temperature higher than that at which they de- 
compose. The two new bodies are very stable at a white heat, and at 
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ordinary temperatures, but dissociation takes place at a red heat with 
the fluoride, and at about 700° with the chloride. The subfluoride can 
with difficulty be isolated by very rapidly cooling it from its original 
high temperature; the subchloride is, however, more easily obtained : 
for on passing a rapid stream of silicic chloride over fused silicon, so 
that it produces amorphous silicon, the greater part of the subchloride 


escapes decomposition. 
A. ¥. 


Note on a Subchloride of Silicon; occasioned by the preceding Commu- 
nication. By C. FrRinpeE..* 


THE author recounts some unfinished experiments on the ethylic series 
of silicon. The tri-iodide of silicon Si,I,, obtained by reduction of the 
tetraiodide by pulverulent silver, breaks up on distillation into tetra- 
iodide and a fixed subiodide. When silicon tri-iodide is heated with 
mercury dichloride, a brisk reaction takes place, and there distils over, 
besides silicon tetrachloride, another chloride much less volatile, 
which dissolves in potash with disengagement of hydrogen. By the 
action of water on silicon tri-iodide, a compound Si,O,H, is produced, 
which dissolves in potash, with disengagement of hydrogen and forma- 
tion of potassium silicate. By analogy then, the above-mentioned 
chloride is regarded as the trichloride SiC]. 

Some experiments made by Friedel and Ladenburg confirm the 
observations of Troost and Hautefeuille (p. 999); on passing silicon 
tetrachloride for several hours over crystallised silicon heated in a 
porcelain tube to a temperature a little below the melting point of the 
latter substance, acicular crystals of silicon were found deposited in 
the colder parts of the tube; doubtless the result of successive com- 


bination and decomposition. 
W. H. D. 


On the Subchlorides and Oxychlorides of Silicon. By L. Troost and 
P. HAUTEFEUILLE.t 


Wuen tetrachloride of silicon is passed over fused silicon contained in 
a porcelain tube, which is heated nearly to the softening point of 
porcelain, a liquid is obtained, consisting of the tetrachloride, together 
with a small quantity of the subchlorides of silicon. The tetrachloride 
was passed backwards and forwards five or six times over the silicon; 
in order to prevent, as far as possible, decomposition of the subchlo- 
rides, a central cooling tube was employed, as in Deville’s experiments 


* Comptes rend., lxxiii, 497 t+ Comptes rend., lxxiii, 563. 
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on dissociation, through which water at 60° was passed. Air was 
carefully excluded from the apparatus, to guard against formation of 
oxychlorides. 

The separation of the tetrachloride of silicon, boiling at 59°, from 
the liquid product of these operations, is very easy ; this is not the 
case with the other chlorides, repeated fractional distillation being 
required, or employment of appropriate reagents. The authors suc- 
ceeded finally in obtaining a protochloride and a trichloride of 
silicon.* 

Properties of the Trichloride of Silicon.—This body is a colourless 
and very mobile liquid, having a specific gravity of 158 at 0°. At 
— 14° it solidifies, forming large crystalline plates. It boils at 146°— 
148°; the density of its vapour, taken at 239°4°, is 9°7, corresponding 
to the formula Si,Cl, the correctness of which was, moreover, con- 
firmed by analysis. 

The vapour of the strongly heated trichloride takes fire spon- 
taneously in the air; heated in closed vessels, the trichloride begins to 
decompose very slowly at 350° (into tetrachloride and silicon); by 
heating for 24 hours to 440°, about nine-tenths of the chloride em- 
ployed is decomposed ; at 800° the decomposition is complete. 

The trichloride of silicon is attacked by cold aqueous solution of 
ammonia, silica and hydrogen being produced. In contact with pure 
water at zero, it gives a hydrate of the tri-ioxide identical with that 
obtained by Friedel and Ladenburg from the tri-iodide. Some new 
properties of this sesquioxide are given; in the cold it reduces potas- 
sium permanganate very rapidly, and chromic acid very slowly; it has 
no action, at the ordinary temperature, on solutions of chloride of gold 
or selenious acid. 

Dichloride of silicon is a liquid which was found mixed with the tri- 
chloride, especially when the formation of the latter body is accom- 
panied by that of highly condensed oxychlorides of silicon. Its 
vapour-density and boiling point have not yet been determined, as it 
retains pertinaciously small quantities of oxychlorides. Decomposed 
by ammonia-water, it evolves a larger proportion of hydrogen than the 
trichloride. By contact with water at zero, it gives rise to a hydrated 
oxide, which reduces, not only potassium permanganate and chromic 
acid, but also solutions of chloride of gold and selenious acid, with 
separation of metallic gold and red selenium respectively. 

Subfluoride of silicon is a white, very light powder, produced by 
passing the tetrafluoride over silicon heated nearly to the softening- 
point of porcelain. It is probably a trifluoride, as in contact with 


* Troost and Hautefeuille employ the term sesquichloride, as the number they 
use for the atomic weight of silicon is the half of that generally adopted. 
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water it yields an oxide which gives the same characteristic reactions 
as the oxide from the trichloride. 

Production and Preparation of the Oxychlorides of Silicon.—In the 
course of their experiments on the action of tetrachloride of silicon on 
silicon, the authors constantly met with the oxychloride Si,OCl., 
obtained by Friedel and Ladenburg, and also with other oxychlorides, 
which were less volatile, and had a higher equivalent. The best 
method of preparing these latter compounds was found to lie in the 
direct action of oxygen on the oxychloride Si,OCl,. A mixture of 
oxygen and vapour of the oxychloride was passed several times back- 
wards and forwards through a glass tube filled with fragments of 
porcelain, and heated by a gas-furnace. At the end of the operation, 
a liquid was obtained, containing, besides the excess of the oxychloride 
employed, a whole series of oxychlorides of silicon. They were 
separated, their percentage composition determined, and their con- 
densation in the state of vapour at 440° was also determined; the 
study of their chemical properties is reserved for a future occasion. 
The following have been obtained :— 


Formula. Boiling point. — che | a 

Si,0Cl,, corresponding to 2 vols.....| 186°—139° (F. and L.) 
8i,0,Cl, ” ” eee 198°—202° 15°5 
Sig0j0Cli> ” ” eevee About 300° 31°2 
Si,O;Cl, empirical.............0.- Above 400° = 
8i,07Cl, a Neieseeeessesese| BORG Be aae — 

Said to agree sufficiently 
8i,03;Cljo, corresponding to 4 vols...| 152°—154° ; with the calculated 

number. 


Finally, an oxychloride of zirconium has been obtained, correspond- 
ing to the most abundantly produced oxychloride of silicon Si,OCl, 
and a titanium derivative, the percentage composition of which is 
expressed by the formula Ti,O;Cl.. 

W. H. D. 


On Natural Nitrification. By M. Bertusetor.* 


Tue fullest experiments that have been made on the chemical condi- 
tions of nitrification are even now those of MM. Thouvenelt although 
they were made nearly a century ago. These experiments show that 
nitrification is principally effected upon the gaseous products of putre- 


* Ann. Chim. Phys. [4], xxii, 87—96. 
+ Mem. de l’Acad. des Sciences (Sav. étrang.), xi, 1787. 
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faction; that it proceeds better in the presence of alkaline or earthy 
salts than in their absence; and that it scarcely takes place but with 
carbonates, and not at all with sulphates. 

The results of these experiments are to be accounted for by considering 
that the disengagement of the ammonia furnished by the nitrogenous 
organic matters occurs only in an alkaline medium; that it cannot 
take place in one capable of forming by double decomposition only 
fixed aud neutral salts such as the sulphate ; and that, on the other hand, 
its occurrence is facilitated when the liquor can give rise to a volatile 
ammoniacal salt, like the carbonate. The presence of a fixed alkali or 
of an alkali carbonate determines also the generation of ammonia at 
the expense of the nitrogenous matters. Moreover, the presence of an 
alkali or of a salt with alkaline reaction is very efficacious in accele- 
rating the oxidation of organic matters by the air at ordinary tempera- 
tures. 

Even the way in which the oxidation of the ammonia proceeds, aids 
in explaining the efficacy of the fixed alkalis and their carbonates. For 
the slow oxidation of ammonia develops nitric acid, and this can only 
unite with the unchanged ammonia to form ammonia nitrate, a fixed 
salt without alkaline reaction. But the presence of an alkali carbo- 
nate preserves the alkalinity of the liquor, as it transforms the ammonia 
nitrate into fixed alkali nitrate and into ammonia ready for an ulterior 
oxidation. 

A comparison of these different circumstances with the quantities of 
heat disengaged by them, throws considerable light upon the degree of 
their participation and importance in nitrification. 

Transformation of ammonia into nitric acid and into ammonium 
nitrate : 


Ammonia Cece worseee NH; + O, = NOH + HO, 
Ammonia nitrate .... 2NH, + O;, = NO;H.NH; + H,0O. 


The formation of gaseous ammonia from its elements, N+ H;= 
NH,;, disengages, according to Favre and Silbermann, 22700 heat-units 
(22500) ; that of dissolved ammonia, N + H; + nAq. = NH; + nAq., 
disengages 31,500; lastly, the formation of water, H, + O = H,0, 
disengages 69,000 or 59,000, according as the water is produced in the 
liquid or in the gaseous state. 

Hence it follows that the oxidation of ammonia disengages the fol- 
lowing quantities of heat, according to the nature and the state of the 
products to which they give rise :— 


(1) Formation of nitrogen : 
2NH; + 30 = N, + 3H,0. 
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Ammonia gaseous and water gaseous.. 177000—45000=132000 
Ammonia dissolved and water liquid.. 207000 —63000=144000 
Ammonia gaseous and water liquid .. 207000—45000=162000 
(2) Formation of nitric oxide :* 
2NH; + 50 = N,0, + 3H,0. 
Ammonia gaseous and water gaseous .........+++- 14.6000 
Ammonia gaseous and water liquid............-- 176000 
(3) Formation of nitrous acid : 
2NH, + 60 = 2NO.H + 2H,0. 
Ammonia gaseous, water liquid, nitrous acid dilute 163000 
(4) Formation of nitric acid : 
2NH; + 80 = 2NO;H + 2H,0. 
Ammonia gaseous, water and nitric acid gaseous, \ 162000 


GE 6 cc eccdcscavecscceseseevecnsesesess 
Ammonia gaseous, water liquid, nitric acid dilute.. 217000 
Ammonia dissolved, nitric acid dilute............ 199000 


(5) Formation of ammonia nitrite in solution : 
2NH; + 30 = NO.H.NH, + H,0. 
Ammonia gaseous, nitrite dissolved, about........ 104000 


The reaction of the same bodies producing water and nitrogen 
develops half as much more heat (162000) ; ammonia nitrite also very 
readily decomposes into nitrogen and water. 


(6) Formation of ammonia nitrate in solution : 
2NH; + 40 = NO;H.NH; + H,0. 
Ammonia gaseous, nitrate dissolved............+- 131000 


(7.) Transformation of ammonia nitrite in solution into nitrate :— 

This transformation, and that of any other dissolved nitrite into a 
nitrate of the same base, which several authors believe occurs in nitri- 
fication, disengages about 27000 units of heat. 

These figures show that the formation of the oxygenated compounds 
of nitrogen by the oxidation of ammonia is always accompanied by a 
disengagement of heat; it can, therefore, always take place without 
the assistance of any external energy, a circumstance which, in the 
case of certain of the oxides of nitrogen, happens only when they are 
formed by using free nitrogen. Hence these oxides are much more 
easily obtained by setting out with ammonia. 


* Ann. Chim. Phys. [4], xxii, 75. 
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Reciprocally—but this is foreign to the question of nitrification—the 
formation of ammonia by the reaction of hydrogen with the different 
oxides of nitrogen, always disengages more heat than the same forma- 
tion effected by means of free nitrogen, a fact which explains the much 
greater facility of the former reaction. 

Various experiments to see if free ammonia could be oxidized 
directly by the air at ordinary temperatures, with the aid of time, have 
all proved unsuccessful. In spite of these negative trials, the oxida- 
tion of ammonia during nitrification cannot, apparently, be called in 
question, but the conditions which preside over it are still only im- 
perfectly known. 

Integral transformation of ammonia into potassium nitrate :— 

The ammonia having oxidized into ammonia nitrate, this salt becomes 
transformed by the potassium carbonate into potassium nitrate and 
ammonia carbonate, with an absorption of about 3,000 heat-units per 
equivalent of nitrate. The ammonia carbonate passes off from the 
solution by evaporation and diffusion, and, in an unlimited atmosphere, 
the ammonia separates from the carbonic acid, and becomes oxidized 
into ammonia nitrate under the same influences as those which have 
effected the first oxidation; then, by repetition of this series of 
changes, the whole of the ammonia becomes converted into potassium 
nitrate. 

The transformation of ammonia nitrate into calcium or magnesium 
nitrate is effected by means of similar reactions, with this difference, 
howe ver, that the double decompositions may take place between the 
ammonia nitrate and the earthy carbonates held in solution by car- 
bonic acid. Magnesium carbonate may also be held in solution by 
forming a double salt with the ammonia carbonate. 

Disregarding the intermediate transformations, the heat disengaged 
by the nitrification of ammonia into potassium nitrate— 


2NH; + 80 + (CO;K, + nAq.) = 2(NO;K + nAq.) + 3H,0 
+ CO. 


may be directly calculated, and is found to amount to 221,000 heat- 
units.* This number differs very little from that corresponding to the 
formation of dilute nitric acid. The excess, about 4,000 heat-units, 
represents the difference between the heat-of-combination of dilute 
nitric acid and that of carbonic gas with potassa. It is from this 
again evident that natural nitrification, once provoked, can be continued 
under the same conditions, namely, the presence of alkaline or earthy 
carbonates, without the assistance of any external energy. 

This assistance, however, is not wanting, for the oxidation of the 

* Ammonia and carbonic acid both gaseous ; potassium carbonate and nitrate 
both in solution. 
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organic matters, nitrogenous and non-nitrogenous, proceeds simul- 
taneously with that of the ammonia derived from them, and adds to 
the quantity of heat disengaged. The fact that the presence of an 
alkali, free or carbonated, facilitates the absorption of oxygen by 
organic matter, is also explicable by thermic considerations. For 
the oxidation of organic matters engenders acids, the formation of 
which, and their simultaneous combination with the alkali, disengage 
more heat than would be liberated by the formation simply of the 
same acids in the free state. For example, the change of alcohol into 
potassium acetate disengages 14,000 heat-units more than its change 
into free acetic acid. 

The disengagement of heat is further added to by the oxidation 
itself becoming often more profound under the influence of this addi- 
tional work; such is the case with alcohol. It is necessary to raise 
the temperature of the alcohol considerably, to cause it by itself to 
absorb oxygen, and produce aldehyde and acetic acid. But by placing 
the alcohol in presence of an alkali, as well as of oxygen, it is oxidized 
gradually at ordinary temperatures, and forms not only acetic acid 
but even oxalic acid, or rather an oxalate. Now the metamorphosis of 
alcohol into potassium oxalate in solution disengages 164,000 heat- 
units more (per equivalent of alcohol) than its metamorphosis into 
acetate. 

An analogous condition of things can be shown to be produced in 
nitrification, upon the hypothesis that nitrates can result from the 
direct oxidation of nitrogenous organic matters. It will be sufficient, 
to take a well defined example, to make an approximate calculation of 
the heat disengaged in the nitrification of hydrocyanic acid, or rather, 
of potassium cyanide, a calculation of some interest in itself, on 
account of the frequent presence of cyanides in bricks and other nitri- 
fiable materials. 

From the equation— 


2(CNK + nAq.) + 100 = 2(NO;K + nAq.) + 2C0,, 


the calculation can be made as follows :— 
lst. Separation of alkali cyanide into potassa and 
hydrocyanic acid, all being in solution: 
Andrews, —7,200 heat-units; Thomsen, 
— 5,600; the author’s unpublished ex — 6,000 
periments, —5,920; number adopted .. 


2nd. Separation of the water and the acid, both liquid : 


From the author’s experiments, for a es — R00 
6% Sess ¥-66% Ke eews Heke Oneews 
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3rd. Oxidation of pure and liquid hydrocyanic 


acid : 
From author’s experiments ..........e0e0000% + 332,000 
4th. N, + 50 + H.O + nAgq. = meee + 55,400 
FH ORG, 66 cccc ccssescececscosvcsoscess 
5th. Union of dilute nitric acid with acai | + 29,600 
POCTRBER once ccccccccccccsccccs ceceeees 
Total heat disengaged .............. + 410,000 


This quantity refers to the nitrification of potassium cyanide, with 
the formation of dissolved nitre ; it is nearly double that of the heat 
disengaged in the nitrification of ammonia at the expense of dissolved 
potassium carbonate; such an excess is in great part due to the oxida- 
tion of the carbon, and will probably be likewise found in the oxidation 
of other nitrogenous organic matters. 

Gaseous hydrocyanic acid* would disengage 429,000 heat-units in 
furnishing two equivalents of potassium nitrate ; ammonia hydrocyanide 
in solutiont would disengage 317,000 heat-units for two equivalents of 
nitre formed. 

All three numbers exceed that which corresponds to the oxidation 
of ammonia alone (221,000); it may, therefore, be accepted that nitri- 
fication must be facilitated by the simultaneous oxidation of the varbon 
contained in the organic substance. 


E. D. 


Absorbent Power of Red Phosphorus. By F. Sesrin1t 


THE solid residue, partly red-brown, partly orange-coloured, which is 
obtained in the preparation of ethyl iodide by the process of Frankland, 
or of E. Kopp, consists of amorphous phosphorus, together with 
ordinary phosphorus, iodine, and traces of phosphoric acid, these 
impurities, especially the iodine, being retained with considerable 
tenacity. It may be completely freed from ordinary phosphorus by 
eight successive treatments with boiling ether; but on treating the 
remainder with a hot alkaline ley, it is transformed,.with evolution of 
phosphoretted hydrogen, into a black substance, and the liquid takes 
up a considerable quantity of iodine. A sample of red phosphorus 
obtained as above was found to contain 3°369 p.c. iodine, although, 

* The author has found the heat of vaporization of this acid equal to 5,700 heat- 
units (for one equivalent). 

+ The author has found that the union of hydrocyanic acid with ammonia, both 
in solution, disengages 1,600 heat-units. 

t Gazzetta chimica Italiana, i, 323—326. 

VOL. XXIV. 3 Y 
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before being treated with ether, it had been left for a fortnight under 
water. 

This strong chemical adherence exerted by red phosphorus is similar 
to that of gum-benzoin for sublimed benzoic acid, and may be compared 
with the absorbent power exerted by carbon and other bodies in the 
porous state. This view is supported by the observation of Brodie, 
that a mixture of red phosphorus and iodine may be distilled without 
alteration. 

Further evidence of the chemical adherence of red phosphorus to 
metalloids was obtained in treating the above-mentioned residue of the 
preparation of ethyl iodide with carbon bisulphide, for the purpose of 
freeing it from ordinary phosphorus. On digesting the remaining 
substance with boiling potash-ley, the liquid took up, not only iodine, 
but likewise sulphur, in the form of sulphide, which must have been 
derived from the bisulphide of carbon: hence it appears that this com- 
pound, in contact with red phosphorus at the boiling heat, suffers an 
incipient decomposition, whereby a sulphuretted substance is produced, 
which remains adhering to the red phosphorus. 

The absorbent power of red phosphorus for iodine may be easily 
demonstrated as a lecture-experiment by placing some carbon bisul- 
phide, coloured red-violet by iodine, in a test-tube, and shaking it with 
red phosphorus previously exhausted with water and ether; in a few 
seconds the liquid becomes perfectly colourless. 

Red phosphorus is also capable of abstracting certain organic bodies 
from liquids in which they are dissolved. Thus on briskly agitating 
2 or 3 grams of it with 10 c.c. of an ethereal solution of aniline-red 
(containing 0°5 grm. of the colouring matter in 100 c.c. of ether), the 
liquid will be wholly or almost wholly decolorised in ten or fifteen 
minutes. The process is one of simple absorption, the aniline-red not 
being decomposed or altered in any way. 

Red phosphorus, as observed many years ago by Personne,* is slowly 
oxidized and acidified by exposure to moist air. From more recent 
observations by Prof. Guerri, of Florence,t} it appears that the products 
of this slow oxidation are phosphorous and metaphesphoric acids, and 
that the latter acid is also formed by treating red phosphorus with 


dilute nitric acid, or with chlorine in presence of water. 
H. W. 


The Atomic Weights of Cobalt and Nickel. By Ricnuarp H. Les.t 
Tue author introduces the subject by reviewing at considerable length 
the labours of those chemists who have from time to time undertaken 


* Compt. rend., xlv, 113. + Sperimentale, Settembre, 1864. 
t Am. J. of Sci. [3]. ii, 44—52. 
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the determination of the atomic weights of cobalt and nickel. The 
following is a brief summary of the results obtained, reduced to the 
modern scale of atomic weights :— 


Cobalt. Nickel. 
1826. Rothoff ............ 59°10 1826. Rothoff.......... 59°20 
1857. Schneider .......... 60°00 1852. J Erdmann and.... 58°20 to 
1857. Marignac .......... 58 ‘93 Marchand ...... 58°60 


58°78 1857. Schneider ........ 58°04 
1859. Dumas ............ 59°08 1857. Marignac ........ 58°40 to 59 


2008. Russell ........000¢ 58°74 1859. Dumas .......... 59°028 
1866. Sommaruga ........ 59°93 1863. Russell .......... 58°74 
1867. Winkler............ 58 “99 1866. Sommaruga ...... 58 °026 
1869. Weselsky .......... 58 ‘96 1867. Winkler.......... 59 054 
See BF on6s c0nscvnveens 59°10 Ne er ee 58 ‘01 


The methods adopted by the author for the determination of the 
atomic weight of cobalt do not differ in principle from those of 
Weselsky and Sommaruga. Cobalticyanides of alkaloids having high 
atomic weights, and forming perfectly definite and highly crystalline 
double cyanides, were prepared. In these salts the water of crystal. 
lisation was directly determined, and afterwards the percentage of 
cobalt. From the numbers so obtained the atomic weight was calcu- 
lated. The practical details were as follows :— 

Commercial cobaltic oxide was first converted into an impure sul- 
phate, and the solution of the salt treated with a current of sulphuretted 
hydrogen, to remove all metals precipitable by that gas. The iron in 
the filtrate was peroxidised with chlorine, and afterwards removed, 
together with manganese, by the addition of barium carbonate. The 
solution was then treated with a large excess of barium carbonate, and 
cyanhydric gas passed into the liquid, until the whole of the cobalt was 
converted into cobalticyanide of barium. 

The nickel, as well as traces of iron and manganese, still present in 
the solution, were removed by boiling with mercuric oxide, and the 
mercury having been removed from the filtrate by sulphydric gas, 
the solution of cobalticyanide of barium was regarded as chemically 
pure. 

The brucine and strychnine salts were prepared by decomposing the 
sulphates of these bases with the above solution of cobalticyanide, and 
repeatedly crystallising the salts formed. The crystals of both alka- 
loids closely resembled each other; they were but slightly soluble in 
water, crystallising almost completely from their solutions on cooling. 
The analysis was effected by carefully burning the salt in a platinum 
crucible, first in air, then in oxygen, and finally reducing the oxide to 
the metallic state by a current of pure hydrogen. The cobalt was 
then weighed. 

3.Y¥ = 
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The atomic weight of this metal calculated from the mean results of 
six analyses of the strychnine salt, was fixed at 59°05, and from a 
similar number of analyses of the brucine salt, at 59°15. 

As a check upon the foregoing numbers, another series of experi- 
ments was made by igniting the chloride of purpureo-cobalt in a 
current of hydrogen. The atomic weight calculated from the per- 
centage of metal obtained was found to be 59:09. 

The determination of the atomic weight of nickel was conducted in 
a manner precisely similar to that which has already been described in 
the case of cobalt. The double cyanides of nickel with strychnine and 
brucine were prepared, and the percentage of nickel in both salts 
was ascertained. 

The constitution of the salts was represented thus :— 


Brucine compound, NisCyi2( Co3HogN204) 6H + 10H,0. 
Strychnine ” Ni;Cyi2(%2H22N202) 6H oa 8H,0. 


The analyses of the brucine compound gave the number 57°98 as the 
mean atomic weight, while from the strychnine salt the mean number 
was calculated at 58°04. 

As the result of the foregoing analyses, the atomic weight of cobalt, 
calculated from eighteen determinations by two distinct processes, is 
59°10. The atomic weight of nickel from twelve determinations, 


is 58°01. 
J. W. 


On the Corrosion of Copper Plates by Nitrate of Silver. By J. H. 
GLADSTONE and ALFRED TRIBE.* 


In some recent experiments in chemical dynamics, the authors had 
occasion to study the action of nitrate of silver on copper plates in 
various positions. They observed that, when the plate was vertical, 
there was rather more corrosion at the bottom than at the top. This 
is easily accounted for by the upward current, which flows along the 
surface of the deposited crystals, and necessitates a movement of the 
nitrate of silver solution towards the copper plate, especially impinging 
on the lower part. 

It was found also that, when the copper plate was varnished on one 
side, it produced rather more than half the previous decomposition, and 
was most corroded at the edges of the varnish. By making patterns 
with the varnish, this edge action became very evident. This was ex- 
plained by the fact that the long crystals of silver, growing out from 
the copper at the borders, can spread their branches into the open 
space at the side, and so draw their supply from a larger mass of solu- 


* Chem. News, xxiv, 76. 
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tion, than the crystals in the middle can do; and increased crystallisa- 
tion of silver means increased solution of copper. 

This was proved by making the varnish form a perpendicular wall, 
instead of a thin layer, when the greater corrosion was not obtained. 
In a plate completely surrounded with liquid, the greatest growth of 
crystals is also evidently from the angles. It was likewise observed, 
that if a vertical plate be immersed, the lower part in nitrate of copper, 
and the upper part in nitrate of silver, there is greater corrosion about 
the point of junction; this was attributed to the greater conduction of 


the stronger liquid. 
J. W. 


The Reduction of Chloride and Iodide of Silver by Hydrogen. By A. 
VoOGEL.* 


The following are suggested as instructive lecture experiments :— 

Pass hydrogen over silver chloride heated by a gas flame in a 
combustion-tube drawn at its anterior end nearly to a point: the 
chloride will be quickly reduced, with formation of hydrochloric 
acid. 

Next replace the hydrogen by coal gas: the chloride, as before, 
will be reduced, and a part of the hydrochloric acid, by combining 
with ammonia in the gas, will form ammonium chloride, which will 
appear on the cool narrow part of the tube. 

Now substitute silver iodide for chloride, and again pass hydrogen 
hrough the tube, the source of heat being the same: reduction does 
not take place; in fact, hydrogen only partly reduces silver iodide, even 
at a white heat. 

These experiments show that hydrogen decomposes the iodide with 
far greater difficulty than it does the chloride, which agrees with the 
author’s previous observations on the decomposition of these compounds 


by fusion with potash. 
A. % 


On a New Class of Platinum-compounds. By P. ScHiiTzENBERGER.t 


A mixture of dry chlorine and carbonic oxide passed over platinum- 
black contained in a glass tube heated to 300°—400° over a gas-flame 
yields a considerable quantity of chlorocarbonic oxide, while at the 
same time a yellow flocculent body containing platinum condenses in 
the cool part of the tube. But the temperature produced in this way 
is too high, for the platinum contracts considerably, and its full action 
on the gases is not obtained. The process succeeds better, and gives a 


* N. Repert. Pharm., xx, 385. 
+ J. pr. Chem. [2], iv, 159—171; from Ann. Chim. Phys. [4], xxi, 350. 
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much higher yield when the following modification of it is adopted. A 
straight, tolerably stout glass tube, about 1 metre in length, and 1—1'5 
cm. in diameter, is fixed in an oil-bath 30 ems. long, furnished 
with lateral apertures. The part of it within the oil-bath is filled with 
spongy platinum retained in position by two plugs of asbestos. The 


further end of the tube is allowed to project 50 ems. beyond the bath, 


and is connected with a small wash-bottle provided with a tube for 
conveying away excess of chlorine. The fore-part of the tube, 2—3 
ems. long, is connected with the chlorine and carbonic oxide generators. 
The apparatus being thus arranged, the temperature of the oil-bath is 
brought to 240°—250°, and chlorine alone sent through the tube until 
no more of it is absorbed. At this temperature only platinous chloride 
is formed. The current of chlorine is then replaced by one of carbonic 
oxide, either pure, as obtained from its solution in cuprous chloride 
after washing with potash-solution, or, as produced from oxalic and sul- 
phuric acids, mixed with an equal volume of carbonic acid, this gas being 
without action, and serving advantageously to carry forward the vapour 
of the platinum compound. In this way it is easy to obtain in an hour 
about 20 grms. of the solid compound, partly in the form of bright 
yellow needles, partly as a yellow crystalline incrustation, and partly 
as yellow flocculi, lining the more remote parts of the tube. Close to 
the oil-bath, it is completely fused, forming a red, transparent ring, 
which, on cooling becomes a yellow crystalline crust, easily removable 
from the tube. ‘he entire product must be carefully excluded from 
moisture, as the least trace of water is suflicient to blacken it by caus- 
ing a separation of metallic platinum. 

Both its analysis and the determinations of its melting point prove 
it to be a mixture. It is, besides, not homogeneous in appearance, ex- 
hibiting perfectly white crystals intermingled with the yellow ones, and 
when first heated in a tube to 150°, it yields a sublimate of colourless 
needles in small quantity, not increased by a continuance of the same 
temperature. 

It dissolves in boiling dry carbon tetrachloride (boiling point 76°), 
and separates out again almost completely on cooling in the form of 
fine yellow needles. After decanting their mother-liquor and drying 
them at a temperature of 50° in a current of dry carbonic acid, the 
crystals obtained by the first treatment of the crude product with the 
tetrachloride are found to have the composition expressed by the formula, 
C;0;Pt.Cl,. A second and a third boiling out with this solvent yield 
diminishing quantities of crystals, and it becomes plain that the residue 
consists of a much less soluble body than that which first dissolved out. 
Crystals deposited from the last-employed portions of the carbon tetra- 
chloride have a composition which may be expressed either by C,0,PtCl, 
or by C,0,Pt,Cl,.. The crude product must therefore consist of a mixture 
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of the bodies C,0,PtCl, and C;0;Pt.Cl, in varying proportions. The fol- 
lowing experiments leave no doubt as to the correctness of this con- 
clusion :— 

(1.) When the crude product (mean percentage of platinum 61°8 ; 
melting point, 135°) is heated in a test-tube provided with a delivery- 
tube, to 250°—260°, an evolution of pure carbonic oxide takes place 
with effervescence, and after this has ceased, an orange-red transparent 
liquid remains, which on cooling is converted into a mass of beautiful, 
long, golden-yellow needles. To obtain the new product in the pure 
state, all the liberated carbonic oxide must be carefully expelled from 
the tube by a current of carbonic acid, and the product then sublimed 
at a temperature of 250° in an atmosphere of the latter gas. If this 
be not done, it takes up carbonic oxide again as it cools. It has the 
composition, COPtCl,. 

(2.) If some of the crude product is maintained for an hour at a 
temperature of 150° in a current of pure carbonic oxide, it absorbs a 
considerable quantity of this gas. The fused body, at first orange 
coloured, becomes pale yellow, sublimes in the form of white needles, 
and on cooling solidifies to a mass of nearly colourless, long needles. 
Thus changed, it has the composition expressed by the formula, 
C,0,PtCh.. 

These experiments prove the existence of two compounds, COPtCl, 
and C,0,PtCl,, not described in the author’s previous paper. They 
may be called carbonyl chloroplatinite and dicarbonyl chloroplatinite. 
They are readily convertible into each other, the former into the 
latter by saturating it with carbonic oxide at 150°, and the latter into 
the former by heating it to 250° ina current of some indifferent gas. 
The intermediate compound, C,0;Pt.Cl, resulting from the union of 
one molecule of carbonyl-platinous chloride with one of dicarbony]- 
platinous chloride, cannot be regarded as a mixture only of these 
bodies, inasmuch as its melting point is below that of either of them. 
From its composition it may be called sesquicarbonyl]-chloroplatinite. 
It can be obtained by keeping C,0,PtCl, at 210° until carbonic oxide 
ceases to be evolved; by subliming either C,0,PtCl, or COPtCl, at a 
temperature of 250° in a current of carbonic oxide; or by passing car- 
bonic oxide over platinous chloride, or phosgene gas over spongy 
platinum at the last named temperature. But in none of these ways 
can it be obtained unmixed with a little C,0,PtCl It can, however, 
be got in the pure state by treating the product with carbon tetra- 
chloride, as already described. 

There are, thus, three compounds of carbonic oxide with platinous 
chloride—carbonyl chloroplatinite, dicarbonyl chloroplatinite, and 
sesquicarbonyl! chloroplatinite. 

Carbonyl Chloroplatinite, COPtCl,. A solid, golden-yellow or orange- 
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yellow substance, melting at 195° to an orange-red transparent liquid, 
subliming at 240° in a current of carbonic acid in the form of long 
golden-yellow needles, and decomposing at a high temperature (300°— 
400°) into platinum and phosgene. It is soluble in hot carbon tetra- 
chloride and crystallises out again on cooling. 

Water decomposes it in the cold into hydrochloric acid, carbonic 
acid and platinum, but this decomposition is not complete. The 
platinum-biack retains 2—3 per cent. of chlorine, and the liquid 
filtered off from it, which is colourless, still contains platinum, some of 
which can be precipitated by treatment with sulphuretted hydrogen, 
but the rest of which can only be obtained by evaporation and ignition 
of the filtrate. Alcohol decomposes it, with separation of platinum and 
formation of chlorocarbonic ether. 

Dicarbonyl-platinous Chloride or Dicarbonyl Chloroplatinite, C,02.PtCl.. 
A solid body, light yellow in large quantities, but almost colourless 
when sublimed; it melts at 142° to a yellow, transparent liquid, 
which solidifies on cooling to a mass of beautiful, long needles. It sub- 
limes slowly at 150° in a current of carbonic oxide, in the form of white 
needles. At 210° carbonic oxide is evolved, the melting point falls, 
and the intermediate compound, C,0;Pt.Cl, is obtained. When it is 
heated to 150° in a current of dry chlorine, chlorocarbonic oxide is 
given off, and a dark-red liquid remains, which only towards 120° 
solidifies to an apparently amorphous, red mass, isomeric or polymeric 
with carbonyl chloroplatinite. It is decomposed by water into hydro- 
chloric acid, carbonic acid, carbonic oxide, and platinum : 


C.0.PtCl, + H,O = 2ClIH + Pt + CO + CO. 


Sesquicarbonyl Chloroplatinite, C30;Pt,Cl. An orange-yellow, solid 
body, melting at 130°. It evolves carbonic oxide at 250°, and is con- 
verted into COPtCl, Water and alcohol both decompose it, with 
separation of platinum. 

It is worthy of remark that the compounds C,0,PtCl, and C;0;Pt.Cl, 
which both show a tendency, under the influence of heat, to evolve car- 
bonic oxide and pass into the more stable compound, COPtCh, are 
permanent in an atmosphere of carbonic oxide, even at temperatures at 
which they are decomposed in presence of an indifferent gas. These 
results are in accordance with the general phenomena of dissociation. 

In the analysis of these bodies, the platinum was determined by 
adding water and a little ammonia, to a weighed portion of the sub- 
stance in a platinum crucible, cautiously evaporating to dryness and 
igniting. The chlorine was determined either by the lime method 
usually employed with organic chlorine-compounds, or by decomposing 
the substance with ammoniacal water, separating the platinum by 
filtration, and precipitating with silver nitrate. 
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The constitution of the above described compounds can be easily 
accounted for by the following representations :— 


Carbonyl chloroplatinite. Dicarbony] chloroplatinite. 
_ CO 
PtCl—=CO PtCh< Go 
Sesquicarbonyl chloroplatinite. 
JC a> 
PtCl< CO—CO 


In carrying out these researches, there has been occasion to study a 
hitherto undescribed compound of platinic chloride with alcohol, which 
is formed by evaporating a solution of platinic chloride in absolute 
alcohol at ordinary temperatures over sulphuric acid in a vacuum. To 
obtain it quite dry it must be left for 10 or 15 days in an almost per- 
fectly dry vacuum. It is a reddish-yellow, extremely deliquescent body, 
which begins to decompose even at 50°. Subjected to analysis it gave 
numbers leading to the formula, PtCl,.2C,H,O. 

E. D. 


On the Composition of Tantalic and Niobic Compounds. By C. 
RAMMELSBERG.* 


From the examination of six different tantalites it was found that tan- 
talite is a mixture of isomorphous ferrous (manganous) tantalate and 
niobate ; containing among other things a considerable proportion of 
tin. The stannic acid in tantalite is not free, but combined with iron 
(manganese). Tantalite consists of the molecules FeTaO,, FeNb,O,g, 
and FeS,,03. 

The columbites examined were mixtures of the same ground-consti- 
tuents of tantalum and niobium, in which tantalum was to niobium as 
1: 2, 3, 4, 7, 8, and 38. 

The examination of various pyrochlores showed that they were 
mixtures of sodic fluoride with niobic and titanic salts of bivalent 
metals (Th,Ce,Ca,U,Fe,Mn). 

C. H. G. 


On the Platinocyanides and Tartrates of Beryllium. By F. Toczynsk1t 


Tue author finds that the best method of freeing beryllia from alumina 
and ferric oxide is to add to the solution of beryllia in ammonium car- 
bonate, sufficient ammonia to produce a small precipitute, in which 
after some standing, the impurities are deposited. 
Beryllia, after ignition, loses the power of decomposing ammonia 
* Chem. Centr., 1871, 511. t+ Zeitschr. f. Chem. [2], vii, 275. 
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Sal-ammoniac, from Vesuvius. By A. KEnncort.* 


In a crystalline crust of this substance covering a brown porous lava 
ejected in 1869, the author found crystals, some 3 mm. in diameter, 
exhibiting ~O . 202. The latter faces are smooth and very lustrous; 


the former pitted, colourless, transparent and of a glassy lustre. 
W. F. 


Crystalline Compounds of Lead Antimonite and Antimoniate from Con- 
stantine. By M. FLAJOLOT.t 


Axsout 60 kilom. south of Bona, and near a thermal spring at Gebel 
Nador, much frequented by the Arabs, is a bed of calamine in 
nummulitic limestone. The drusy cavities of the ore are covered 
with numerous crystals, apparently of a new species. One of these 
minerals occurs in transparent tabular crystals of a greyish brown 
colour, with a grey streak, a hardness about 3, and a specific gravity 
of 7:02. When analysed they were found to be composed of 44 per 
cent. Sb,0; and 56 PbO. The author proposes the name of Nadorite 
for this substance. 

A portion of these tabular crystals, by exposure to the atmosphere, 
while they retain their original form, have been converted into an 
orange-coloured substance that in the tabular habit of its crystals 
strongly recalls Wulfenite. It has the following composition :— 

Sb,0;.  — Sb.05. CO.. PbO. HO. 
4°80 35°50 4°20 51°50 4°00 = 100-00 


The quantities of antimonic acid and carbonate of lead indicate the 
formula Sb,0;.PbCO;.PbH.0.. The author is, however, of opinion 
that this substance may be a mixture. An amorphous substance 
occurring on the calamine consisted of antimonic acid 63°50 per cent., 
iron oxide 31°40 per cent., and water 5°10 per cent., which corresponds 


with the formula Sb.0;. Fe.03.$H.0. 
W. F. 


Desmin. By E. E. Scumip.t 


Or the equivalent ratios, calculated from the majority of the analyses 
of this mineral which have yet been published, while that of protoxides 
to sesquioxides is 1 : 1, that of silica to total base is usually less than 
3:1. This is ascribed to the occurrence of other zeolites with this 
mineral. A specimen from Stromd contained an amount of silica, 
varying from 52 to 55 per cent. A closer inspection showed that the 


* Jahrbuch fiir Mineralogie, 1871, 405. + Ibid., 1871, 406. 
t+ Jahrbuch fiir Mineralogie, 1871, 408. 
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bundles of fibrous crystals were made up of two mineral varieties of 
different habit. 

The former are foliate, radiate, lustrous, translucent, and of a pale red 
colour; the others finely radiate, dull, almost opaque and colourless. 
These bundles meet and often distinctly interpenetrate, in which 
case it will be remarked that the foliated bundles are the more recent 
formation, by their displacing the finely rayed bundles or occupying the 
interstices between them. There also occur, though but rarely, plates 
of stilbite having a pearly lustre. By carefully isolating the foliated 
bundles, a homogeneous material was obtained, having a specific gravity 
of 2°16 and a hardness of 3°5. It completely dissolves in acid, with 
subsequent gelatinisation. The fine powder dried at 100° had the 
composition— 


° Oxygen. 
SE  anaeu duibdduenewos 56°879 30°234 11°695 
Alumina, with a trace “| 16-698 7.78] 3-00 
iron protoxide.......... 

Dn intece ches Gacdew aan 7694 2°198 
PTT ETE TT TTT 0:028 oon | 0991 
Di c¢uadnenieevsnnsedus 1°389 0362 

Wadd cutasn decides 17°245 15°331 5°911 


These numbers correspond very completely with the formula of 
desmin, the chief discrepancy being in the proportion of water. The 
powder of desmin lost, after long exposure to a dry current of air, 
0°430 per cent., and suffered no further diminution in weight till the 
boiling point was reached, when it lost 1°634 per cent. in five hours. 
Above this temperature, the loss of water rapidly increases. Another 
specimen of a zeolite, of similar habit, from Waago, having the same 
hardness and density, and showing the same reactions before the blow- 
pipe, had the following composition :— 


Oxygen. 
Silicic acid........ 56°300 30°025 10°962 
BED 0605 ¢00% 17°633 8217 3°00 
BED dcccevsceves 7°497 2°142 
Magnesia.......... 0-051 020} 0989 
BOG sccccceccees 2°094: 0°546 
Waeer 20 .cocssvees 17°362 15°435 5°635 


100°937 


The pulverised mineral was dried in the water-bath, and consequently 
no longer contained its entire proportion of water. At ordinary 
temperatures it gave off water to some degree, readily, however, at the 


7” 
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boiling point ; in the former case 0°184 per cent. in nine hours, and in 
the latter 1-822 per cent. in five hours. The numbers vary but little, 
and only as regards the silicic acid, from those given by normal desmin, 
and approximate to those mentioned above of a mixture of desmin 
with mesolite. In short, the greater part of the specimens of desmin 
that have been examined, appear to have been mixed with mesolite or 
another fibrous zeolite, with a lower percentage of silica. 


W. F. 


Mesolite. By E. E. Scumip.* 


Tue investigations of Schmid support the view that mesolite is to be 
regarded as a distinct mineral species. He examined three specimens, 
two from Iceland (I and II), the former consisting of radiate bundles 
terminated in free crystals, which exhibit the combination of the clino- 
rhombic prism with the clinopinacoid and the complete pyramid, while 
the latter and that from Stromé (III) are finely radiate, the ends not 
being free. At ordinary temperatures they lose but little water, pro- 
bably hydroscopic, the quantity not being greatly increased when the 
heat is raised to 100°. Above the boiling point the loss increases, and 
by a gentle incandescence continued for half a hour, all the water 
passed off, amounting to 12°943, 13°190, and 13°355 per cent. respec- 
tively. Coarse fragments, after lying two days in acid, show signs of 
gelatinisation. The portions analysed were dried at 100°, and had 
consequently lost somewhat more than the hygroscopic water; the 
results were :— 


I. II. III. 4 
Oxygen | Oxygen Oxygen 
Oxygen. «i Oxygen. | ratios. Oxygen. ratios. 
Silicic acid...... 46 583/24 °842 5 °802 |47 133/25 °136 6°102 |47 404 25 -281 6°107 
Alumina, witha j 
trace of iron }|27 566/12 °845 3°00 |26°520)12 358 3°00 [27 049/12 °605 3°09 
oxide ....+. 
Lime ..........| 9°105) 2°602 10°365} 2 °961 9-163! 2°618 
Magnesia ...... 0:076| 0-030 $| 0-836 | 0°025| 0010 }| 1:°006 | 0-058) 0:023 +}; 0°919 i 
Soda ..........| 3°638) 0°948 4°501; 1°173 4689) 1°222 4 
Specific gravity..| 2°18 oe 2°18 os 2°16 ee ve 


The ratios of the constituents, with the exception of the water, are 
those of labradorite. The amounts of water in these three new speci- 
mens show as little uniformity as those of earlier analyses, and it is 
this point, in fact, that has made the recognition of mesolite as a dis- 

* Jahrbuch fiir Mineralogie, 1871, 406. 
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tinct mineral species, a matter of doubt. Fuchs held that the water 
percentage was dependent on those of soda and lime, and considered 
mesolite to be formed of scolecite and natrolite as proximate con- 


stituents. If then the oxygen of the soda be s of that of the total 
m 


protoxides, the water will, on this assumption, be 3 — i and the 
m 

formula :— 

1 — 10a)... <,. 

(1 — 5) Msi + ALSi, + 2(3 — 1)H. 
= Na m 

The amount of water calculated from this formula accords very satis- 
factorily with that found by experiment. In any case the new view is 
preferable to the one advanced by Rammelsburg, that scolecite and 
mesolite are similarly constituted. 


W. F. 


On Ralstonite, a New Fluoride from Arksut-Fiord. By G. J. Brusu.* 


Tuts mineral was found, in connection with several other fluorides, 
during the recent examination of Greenland cryolite. The crystals are 
octohedral, and in most cases very minute, but are occasionally found 
of one to one and a-half millimetres in diameter. They are often im- 
planted on crystals of thomsenolite, and also apparently intercrystal- 
lised with this species, making it exceedingly difficult to separate a 
specimen sufficiently pure for analysis. The mineral is colourless to 
white, with a vitreous lustre; its hardness is equal to 4°5 sp. gr. 2°4. 

The preliminary examination, by heating in a small tube, showed 
unmistakeably the presence of fluorine; the sides of the tube were 
etched, and the moisture reacted acid. Heated with cobalt solution in 
the platinum forceps, the minera] assumed a bright alumina-blue, and 
when fused with microcosmic salt, dissolved readily, producing a colour- 
less bead. 

On account of the intimate manner in which. the new mineral was 
associated with thomsenolite, a qualitative analysis only was at- 
tempted. 30 milligrams, selected with care to ensure purity, were 
decomposed in platinum with sulphuric acid, and heated until all hy- 
drofluoric acid was expelled; the solution was then examined and found 
to contain alumina, with traces only of lime and soda. The filtrate, 
from which alumina was separated, afforded, on evaporation to dryness, 
a minute residue, which, when examined with the spectroscope, showed 
only the sodium and calcium lines. 


* Am. J. of Sci. [3], ii, 30. 
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The above analysis showed that the mineral under examination was 
essentially a hydrous fluoride of aluminium, while its isometric form, 
and its infusibility, were sufficient to distinguish it from all other 
fluorides yet described, as occurring at the cryolite locality in Green- 


land. 
J. W. 


On Three Masses of Meteoric Iron. By J. W. MAutert.* 


Tue author having recently obtained possession of three large masses 
of meteoric iron, of 56lbs., 36 lbs., and 34 lbs. weight respectively, 
submitted them to examination and analysis. 

All three specimens presented the same general appearance. They 
were of a very irregular pear shape, one end of each mass being larger 
and more rounded than the other. On the exterior they were covered 
with a dark brown crust, consisting essentially of hydrated ferric oxide, 
which varied from about one-eighth to one-third of an inch in thick- 
ness. The masses were of course magnetic, and on examination gave 
evidence of feeble magnetic polarity, with multiple poles. The interior 
structure of the iron was compact, and highly crystalline, of much the 
same general character throughout ; but a few small grains and streaks 
of a brownish-yellow mineral were noticed, which on being picked out 
and examined proved to be troilite. Minute fissures also were observed, 
running through several portions of the metal, from which a watery 
liquid containing chlorine exuded. Traces of the Widmanstittian 
figures might be detected upon a polished surface, even without the 
aid of an acid,and when the iron had been etched with nitric acid, the 
markings became exceedingly distinct and beautiful. In all three 
specimens, upon the principal cut surfaces, narrow, well defined bands 
of alternate nickel-iron and Schreibersite were visible, the alternations 
sometimes running parallel, but more often intersecting each other at 
angles of 60°, 90°, or 120°. 

The iron was not passive, but very easily rendered so by nitric 
acid. 

The following are the results of chemical analysis, No. 1 representing 
the largest, and No. 3 the smallest specimen :— 


* Am. J. of Sci. [3], ii, 1O—15. 
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No. 1. No. 2. No. 3. 
Specific gravity at 15° C..... — 7°853 7°855 7°839 
eer ere Tee TTT Te 88°706 88°365 89:007 
PDs 66s vececesecsessves 10°163 10°242 9°964, 
Gaba oo. ccccccees Cn8seees "396 "428 "387 
CE in ctncesnns cxsesess 003 004 003 
BE bb does sees Sedcinccoves ‘002 002 ‘003 
PEONONS 6.occccccccoses -- trace — trace 
PIO « 6605 c6ccsesees 341 "362 375 
OIBRRE on ccccccceseccoes 019 ‘008 026 
CREED 6s cccccccvstcsvens ‘003 002 004 
SOE. o6oe devenndcicsccce 172 "185 "122 
BERR. oo bcccvscvvenseess e* 067 ‘061 056 


99°872 99°659 99°947 


Particular attention is directed to the presence of a small quantity 
of tin in the present specimens, inasmuch as it has been stated that 
this metal seldom or never accompanies meteoric iron. The author 
is of opinion that the chlorine is not an essential constituent of the 
original masses, but has been derived from the soil in which the 
iron has lain embedded. No chlorine could be detected in a specially 
selected solid piece, of some 50 grams weight, taken from a part of 
No. 1, destitute of fissures and flaws. 

The siliceous residue, although returned as silicic acid, appeared 
upon examination to have existed partly in combination as silicide of 


iron. J. W. 


On the Magnesium Sulphate Springs of Hunyadi Janos near Ofen. By 
ALois MarrTin.* 


Anatysess of the waters from six wells, all from the same stratum, have 
yielded the following numbers in one thousand parts by weight :— 


Date of analysis ....|Summer 1870.! May, 1870. | October, 1869. 1863 ? 
Analyst .....eeee. Liebig. G. L. Ulex. | Ed. Schwartz.| J. Molnar. 
Potassium .. <0 0:038 0:071 0°101 0-098 
Bete oséccssses 6 °014 6-972 6-629 6°777 
CD: sss 10005 0°373 0 °445 0 369 0°315 
Magnesium ........ 3 °203 4 °484 3°172 3 593 
en eer 0-003 0-004 0-001 0-003 
Silicic acid ........ 0:001 0:015 trace 0 004, 
Sulphuric acid...... 23 619 31212 23 924 25 °848 
CD os 5000 4005 0 °792 1 ‘017 0 °856 0°912 
ae epee } 1-010 0 °660 1°538 1-445 


VOL. XXTV. 


* N. Repert. Pharm., xx, 387. 
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The following numbers represent these compositions calculated as 
salts :— 
Potassium sulphate. . cceccecsecees| 0°085 | 0°158 | 0°224 0°218 
Sodium wm po racveecesesesecces| LORE | 17 O87 | 16°405 16 °794 
Magnesium ,,  cescececcesecceeeess| 16°O16 | 22°422 | 15°858 17 ‘967 
Calcium i is ceridte tale vegha aiaiia web eee ia 1°512 ms oa 
EE ii ib ndieke sneneenesses 1°305 | 1°676| 1°411 1°503 

ca idvoc ena eeenawaw ee 0°796 | 1°166| 1°734 1-719 
Calcium ‘4 vetevnecesecaa| ae es 0 :923 0 ‘786 
Ferric oxide and alumina secccceccecees| 0°004 | 0:°006 |} 0-001 0:010 
PIO iiccwiedawssetcrescasee eseensees| OROL | OCB trace 0:°013 
Total fixed constituents ....... ..| 35°055 | 44°879 | 36°586 89-010 
Free and semi-combined entboule acid.. 0 °523 see 8 °258ces..| 0°950 


These numbers show that the waters approximate in character to 
those of Piillna, from which indeed they chiefly differ in containing all 


the magnesium as sulphate instead of partly as chloride. 
C. R. A. W. 


Analysis of Mineral Waters from the Cold Springs of the Euganian Hills 
im the Province of Padua. By G. Bizio.* 


Monte Costa di 
Ortone. 8. Daniele. Avqat, or 
New sprin Aoqe 
tte Raineriana. 

Hydrogen sulphide ..... 0 04642 0 01128 0-03873 

— a of calcic dicar- } 0 *16104 0°12458 0°16649 

Calcium carbonate..... eccccces ae 0 °36599 0 *28314 0°37840 

Calcium sulphate ..........0000++| 0°37847 0 °25821 0 :03472 

Sodium sulphate ........eeeecies 0°48191 0 °19365 0°16284 

Sodium chloride .......eeeeseeees 1 °79924 1 -12408 0 °68491 

Potassium chloride ..... eevee eee 0°11230 0 06343 0 -03996 

Lithium chloride ..........eeeee 0 00062 0 ‘00050 0:00031 

Magnesium chloride ...........04. 0 °28141 0 °17552 0 -08303 

Tron oxide and alumina .......... 0 °00385 000215 0 00137 

PE nie 50:5 949641 since 9990 v101000 0 03803 0 ‘02681 0 01972 

Organic matter ..... 0 -05488 0 03439 0 -03880 

Total fixed constituents, calculated .. 8 °51670 2-°16188 1 *44406 

” ” found.. ‘ 3 °59860 2°21010 1°45150 

The numbers express the quantity of each constituent in 1,000 parts 

of water. 


H. W. 
* Gazzetta chimica Italiana, i, 322. 
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Organic Chemistry. 


New Contributions to the History of Carbon. By M. BertHetor.* 


I. Carbon of the Cranbourne Meteorite——This meteorite, found at 
Cranbourne near Melbourne, contains, among other things, fragments 
of pyrites and a certain quantity of amorphous carbon. The amor- 
phous carbon was first treated with nitric acid, to remove admixed 
pyrites, and then with a mixture of fuming nitric acid and potassium 
chlorate. 

By two treatments a greenish graphitic oxide was obtained, identical 
in all respects with the oxide from the graphite which crystallises from 
molten cast-iron, but different from the oxide obtained from plum- 
bago. 

From its association with pyrites in the meteorite, the carbon may 
have arisen from the action of carbon bisulphide on the incandescent 
iron, at any rate it has been formed under the influence of a very higk 
temperature. 

II. Carbon from the Decomposition of Carbonic Ovide by Iron.—In the 
decomposition of carbonic oxide by iron, and oxide of iron, at a com- 
paratively low temperature, a large quantity of amorphous carbon is 
produced. By repeated treatment with nitric acid and potassium 
chlorate, this carbon dissolves almost completely, in the same way as 
the combined carbon in carburetted iron and manganese ; a trace only 
of graphitic oxide is formed. 

W. H. D. 


Reactions of Carbon Bisulphide. By F. Srstin1t 


Solubility in water. Carbon bisulphide is not quite insoluble in water. 
After several days’ contact at ordinary temperatures, water takes up 
about 1 pt. in 1,000 of its weight of this compound, a very small 
quantity at the same time undergoing decomposition. The aqueous 
solution when distilled gives up the carbon bisulphide unaltered, at 
the commencement of the distillation. It has the odour of the com- 
pound, a slightly burning taste, and does not contain more than 0:002 
grm. of hydrogen sulphide in a litre. 

Reactions with the Hydrates of the Alkaline earths. When a mixture 
of water, calcium hydrate, and carbon bisulphide is exposed to the 


* Comp. rend, lxxiii, 494. ‘+ Gazzetta chimica Italiana, i, 473. 
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action of solar light in summer, the liquid in six or eight hours acquires 
a fine yellowish-red colour, and during the following night deposits a 
few very fine prisms of an orange-red colour. 

The same reaction takes place in two hours when carbon bisulphide 
is heated to about 50° with milk of lime. The liquid filtered while hot 
does not deposit any crystals on cooling, but on adding calcium hy- 
drate to the cooled filtrate, it yields the prismatic crystals above 
mentioned. ; 

These crystals consist of a compound of hydrate and sulphocarbonate 
of calcium, represented by the formula 3CaH,0,.CaCS;.7H,O. The 
formation of the sulphocarbonate, which however is preceded by that 
of sulphide of calcium, is represented by the equation: 


3CaH,0, + 3CS, = 2CaCS; + CaCO; + 3H,0. 


Hydrate of barium acts exactly like hydrate of calcium, and gives 
rise to a yellow compound which crystallises in short prisms. 

The hydrates of strontium and magnesium likewise act in the same 
manner (the latter but feebly), but do not yield crystallised com- 
pounds. 

The reaction with calcium hydrate may be applied to the detection 
of carbon bisulphide in solution (see Analytical Chemistry, p. 1090). 

H. W. 


On Petroleum. By H. Byasson.* 


Byasson has examined the petroleum of Pennsylvania, from which he 
has, by numerous fractional distillations, separated fourteen liquid 
hydrocarbons, whose boiling points agree very closely with those of 
similar products obtained by Pelouze and Cahours from Canadian 
petroleum. The author has endeavoured to separate, by fractioning, 
the solid hydrocarbons known as paraffin; five solid products were 
separated, having the following melting-points: 30°, 41°, 50°, 58°, and 
65°. 

From practical difficulties in the investigation, and from the fact that 
these bodies alter slightly during distillation, it cannot be affirmed 
whether five distinct paraffins were really obtained, or mixtures of two 
or three. 

It is pointed out that in distilling large quantities of petroleum 
(1,500 to 2,000 litres), the low conducting power for heat possessed by 
the hydrocarbons acts prejudicially in causing incomplete separation of 
the most volatile portions of the oil, and also partial decomposition of 
that part of the petroleum which is in direct contact with the source of 
heat, by which decomposition volatile hydrocarbons are produced. 


* Compt. rend., lxxiii, 609. 
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In the distillations in glass retorts, bundles of very fine iron wire were 
employed to avoid this inconvenience, by acting as conductors; Byasson 
thinks that the same device could be used on the large scale. 

For determining the relative inflammability of petroleums, he pre- 
fers the use of a little apparatus, by means of which the tension of the 
vapour of the oil at different temperatures is approximately determined 
by observing the height of a column of water. The most inflammable 
and volatile portions of the petroleum have a considerable tension, and 
the presence of 5 to 10 per cent. of these bodies is very dangerous. 

W. Hz. D. 


On the Petroleum of the Bas-Rhin. By Le BEL.* 


In the department of the Bas-Rhin, bitumen is obtained from the 
mines of Schwabwiller, Pechelbronn, and Lobsann. The Schwabwiller 
mine is the only one which furnishes ready-formed saturated hydro- 
carbons boiling at a low temperature, similar to the American petro- 
leum; the Lobsann mine yields only an almost solid bitumen. 

From Pechelbronn, a black viscous product is obtained, specific 
gravity 0°90 to 0°97. It is principally composed of very dense oils 
(0°89 to 0°94), not acted on by sulphuric acid; the most volatile con- 
stituent is petrolene, described by Boussingault. Besides these, there 
have been isolated: paraffin, a colourless and solid resin, and a black 
substance containing oxygen. 

On distillation, the crude products yield carbon and volatile oils ; 
the portion distilling below 70° was separated into two parts: one 
distilling between 60° and 70°, the other between 30° and 40°. Amyl 
hydride can be extracted from the products which distil at 30°—40°, 
hexyl hydride from the 60°—70° fraction. The liquid which boiled 
below 70° contained also amylene; the hydriodide was obtained by 
heating the hydrocarbons with fuming hydriodic acid; it boiled at 
143°—146°. Its boiling point is that of the hydriodate of ethyl-ally] ; 
moreover the hydriodide of amylene from the petroleum requires the 
assistance of heat for complete action on silver oxide or acetate, which 
is not the case with ordinary hydriodide of amylene, The action of 
silver acetate furnished isoamyl acetate, and from this an alcohol 
boiling at 113°—121° was obtained, which did not yield a sulpho-aeid 
with sulphuric acid, Ethyl-allylic alcohol, according to Wurtz, boils 
at 120°. W. H. D. 


The Influence of Sunlight on Petroleum Oils. By M, Grotrowsky.t 

IN some recent experiments the author has shown, that when petro- 

leum oils are exposed, under certain conditions, to sunlight, they 

absorb oxygen from the air, which is converted into ozone, a pheno- 
* Compt. rend., xxiii, 499. + Pharm., J. Trans. [2], ii, 226. 
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menon that has already been observed in some other hydrocarbons. 
No chemical combination takes place between the oil and the ozone, 
but the latter remains free, and oxidises strongly any substance with 
which it comes in contact. 

In oils containing ozone the smell is completely modified ; they burn 
with difficulty, and attack rapidly the stoppers of the vessels contain- 
ing them, especially if the stoppers be of cork. When glass vessels 
are used, it has been found that the colour of the glass exercises a 
great influence over the absorption of oxygen. Decolorised oils, ex- 
posed in white glass vessels to the action of sunlight, turn yellow, 
become charged strongly with ozone, and burn with difficulty. This 
is principally the case with the American petroleums. They should, 
therefore, be kept in metallic vessels, or, if glass be used, it should be 
shaded as much as possible from the sun. 


On Quintanes. By M. Lwow.* 


On adding zinc-methyl, drop by drop, to methyl-chloracetol, CH; — 
CCl,—CH,;, no reaction sets in before equal molecules are present, but 
it then becomes very violent, and always ends with an explosion. But 
when methyl-chloracetol is gradually added to zinc-methyl, a quiet 
reaction sets in on gently heating, and then goes on without further 
application of heat. The gas given off has all the properties of tetra- 
methyl-methane, C(CH3),; but it does not crystallise at — 30°, whilst 
that which the author previously obtained solidified at — 20°. Probably 
the gas contained traces of impurities. 

To obtain the normal quintanet, normal butyl iodide and zinc- 
methyl were heated together in different proportion, without any 
action taking place, whilst tertiary butyl iodide is very easily acted 
upon by zinc-methyl. By heating the normal iodide with methyl 
iodide and zinc, only zinc-methyl is formed, and by acting in the same 
way upon the tertiary iodide, reaction sets in in the cold, the product 
being a gas and a high-boiling liquid, probably consisting of polybuty- 
lenes. By adding sodium to a solution of the normal iodide and methyl 
iodide, the iodide is not acted upon, either in the cold or on boiling. 

Methylene iodide and zinc-ethy] act easily on each other, the follow- 
ing reaction taking place :— 


2Zn(C,H;)2 + 2CH.I, = (C.H5)2 + O.Hy + 2Zul,. 
C. S. 

* Zeitschr. f. Chem., xiv, 257—258. 

+ Normal quintane exists in considerable quantities in the volatile portions of 
Pennsylvanian petroleum, and of Cannel and Boghkead tar. It boils at 38°, and can 
easily be converted into a primary and a secondary alcohol, the former yielding on 
oxidation Lieben’s normal valeric acid, and the latter methyl-propyl ketone.—U. S. 
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On the Preparation of Methylene Iodide. By J. Busupucno.* 


Lizsen obtained this compound by the action of hydriodic acid upon 
chloroform. On mixing these compounds in the proportion indicated 
by the equation— 


CHCl, + 4HI = CHI, + 3HCl + L, 


5 grams of chloroform yielded 9 grams of methylene iodide, the theo- 
retical yield being 11:21 grams from 5 grams of chloroform. 
On preparing it according to the equation— 


CHCl, + 3KI + HI = CH,I, + 3KCl + IL, 


only 3°3 grams were formed, but by using only half the quantity of 
hydriodic acid, 7 grams were obtained. 


C. §S. 


Communications from the Chemical Laboratory of the University of 
Kasan.t 


On the Structure of Propylene Chloriodide. By W. Sonox1n.—On heat- 
ing propylene chloriodide, C;H.ClI, with an alcoholic potash-solution, 
monochloropropylene is formed, and not, as Simpson states, the isomeric 
compound, allyl chloride. From this it follows that the structure of 
propylene chloriodide is CH;.CHC1.CH,I. 

Allylene hydriodide, C;H,.2HI, has the structure CH;—CI,—CH,, 
as by the action of moist oxide of silver it is converted into acetone. 

On the Structure of Ethylene. By W. Kriwasi1n.—On oxidising 
ethylene chlorhydrin with a dilute solution of potassium dichromate 
and sulphuric acid, monochlor-acetic acid is obtained, showing that the 
chlorhydrin has the structure CH,Cl— CH,OH. 

On the so-called Dichloracetone. By the same.—The author could 
not obtain this compound, which was prepared by Fittig and Borshe 
by the action of chlorine on acetone; he obtained only a complicated 
mixture containing monochloracetone and products of higher-boiling 
point, apparently a mixture of condensation-products of acetone and 
monochloracetone. 

On the Decomposition of Ethylene Bromide by Water. By the same. 
—On heating these substances together to 150—160°, Carius obtained 
hydrobromic acid and aldehyde. The author obtained no aldehyde 
whatever, and only a doubtful trace of a condensed aldehyde. He 
believes that Carius’s aldehyde ammonia was nothing but ammonium 


bromide. 
On the Hydrocarbon, ©;Hy, and its Derivatives. By W. Markownl- 


* Zeitschr, f. Chem. xiv, 258. + Zeitchr. f. Chem. [2], vii, 263—269. 
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kow.—This hydrocarbon is formed by heating oxy-isocaprylic acid, 
(C3H;)2C(OH)CO.H, with water and a few drops of sulphuric acid to 
180°. The pure hydrocarbon is a colourless mobile liquid, having the 
odour of the volatile olefines and boiling at 81°—83°. It is formed by 
the reaction— 


C.H,.0s5 = C;Hu + CO, + H,0, 


a decomposition which has hitherto been observed only amongst the 
aromatic acids. This pseudoheptylene combines with bromine and 
with hydriodic and hydrobromic acids. 

By decomposing the pseudoheptyl iodide, C;H,,HI, with freshly- 
precipitated silver oxide, pseudoheptyl alcohol is formed, a light, oily 
liquid, boiling at about 130° and smelling like camphor. It is a 
tertiary alcohol which, on oxidation, yields no acetone, but fatty acids 
containing less carbon in the molecule. The structure of pseudvohep- 
tylene is probably (CH;)..C.CH.CH.(OHs)2. 

On the Ovxidation-products of Dichlorhydrin. By the same.—On 
oxidising this compound, which was obtained from epichlorhydrin, 
dichlor-acetone was formed, showing that this chlorhydrin has the 
structure CH.C]l.CHOH.CH.Cl. 

In working with epichlorhydrin or dichloracetone, care has to be 
taken not to bring them on the finger, as in this case, after a few hours 
convulsions set in, and quickly extend over all the fingers, which soon 
begin to swell, These symptoms do not disappear completely for some 


months, 
C. S. 


On Benzene Hexchloride. By Zacuar Heys.* 


Pure benzene hexchloride is readily obtained by acting on boiling 
benzene with excess of chlorine, evaporation of unaltered benzene, and 
recrystallisation from benzene or alcohol of the crystals that separate 
on cooling, after freeing them from mother-liquor by pressure; it 
melts at 157° (Mitscherlich states its melting point at 132°, Laurent at 
135°—140°). Treated with alcoholic potash it furnishes pure tri- 
chlorobenzene, boiling constantly at 207°, fluid at ordinary tempera- 
tures, but becoming a crystalline solid at temperatures below 0°. 
According to Vohlt fuming nitric acid yields with the hexchloride a 
crystalline compound; the writer says this statement is erroneous, 
neither boiling with fuming nitric acid for many hours, nor treatment 
with a hot mixture of nitric and sulphuric acids having any action on 
it: hence the formation of nitro-compounds in the aromatic series does 
not depend on the ring-form of benzene, but on the fact of its consti- 


* Zeitschr. f. Chem. [2], vii, 293. + Zeitschr. f. Chem. [2], iii, 122. 
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tuent carbon atoms being doubly united; possibly, however, the 
chlorine atoms may influence the adjacent hydrogen, and prevent their 
substitution by NO. 

When the hexchloride is heated to 150° with alcoholic potassium 
acetate, much potassium chloride is formed; on cooling, the filtrate 
deposits colourless crystals, insoluble in water, sparingly soluble 
in cold alcohol, but readily dissolved by boiling alcohol; these crystals 
melt at 250°. Simultaneously a fluid compound is produced, probably 
trichlorobenzene. 


C. R. A. W. 


On the Action of Sodium on Bromotoluene. By Rupo.pu Firric.* 


Tue author has formerly shown that the action of sodium on fluid 
bromotoluene, purified by distillation only, gives rise to a fluid hydro- 
carbon, ditolyl, and a solid crystalline body, which, from its melting 
point, physical characters, and composition, he considered to be identical 
with stilbene. Zincke and Louguinine, who have recently examined 
this same reaction with pure para-bromotoluene, have likewise formed 
both a liquid and a solid product, but Zincke concludes from his ex- 
periments that the latter is not stilbene, but an isomeride of ditolyl. 
Fittig has repeated his observations on the solid hydrocarbon formerly 
obtained by him, and concludes that Zincke is correct, inasmuch as 
the analytical numbers agree better with those required for the formula 
of ditolyl than of stilbene, and no stilbene bromide is obtainable by 
treatment of its ethereal solution with bromine, although a compound 
is obtainable, the examination of which he postpones until the con- 
clusion of Zincke’s labours on ditolyl. 


C. R. A. W. 


Observations on the Simultaneous Distillation of Water and Certain 
Alcohols Insoluble in Water. By Is. Pierre and Ep. Pucnot.t 


WHEN a mixture of amylic alcohol and water is submitted to distilla- 
tion, ebullition commences at 96°, and remains remarkably constant at 
this point. The authors find that so long as these temperatures remain 
constant, the volumes of water and of amylic alcohol condensed during 
any given time are invariably in a constant ratio, viz., 2 to 3, and that 
the temperature does not begin to rise until either the water or the 
alcohol has wholly distilled over, leaving a surplus of alcohol or of 
water (as the case may be) in the retort. If the water was origi- 
nally more than two-thirds of the volume of the alcohol, the tempera- 
ture rises to 100° as soon as the whole of the alcohol has distilled over ; 
but if less than the two-thirds of water was originally present, the 


* Zeitschr. f. Chem. [2], vii, 298. + Comptes rendus, Ixxiii, 599. 
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boiling point rises to 130° as soon as the whole of the water has dis- 
tilled over, amylic alcohol only being then left. 

Butylic alcohol gives precisely analogous results, the volumetric 
ratio in this case being 1 of water to 5 of alcohol; the boiling point of 
the mixture is perfectly constant at 90°5°, i.e., 9°5°, below the boiling 
point of water, and 17°5° below that of butylic alcohol; fourteen ex- 
periments gave absolutely the same numbers in each instance. 

When a mixture of water, butylic, and amylic alcohols is used, the 
temperature of ebullition is not constant, but regularly rises; the 
temperature, however, always lies between 90°5° and 96°, being higher 
the larger the proportion of amylic alcohol present; the relative 
volume of water that distils over also continually increases, being, 
however, always greater than }th of the total volume that passes over, 
and less than ?ths; ¢.e., lying between the relative numbers found 


with butylic alcohol and water, and with amylic alcohol and water. 
C. R. A. W. 


Synthesis of Normal Propyl Alcohol from Ethyl Alcohol. By 
A. Ross1.* 


1. Preparation of Propionic Aldehyde, C,H;0 = C,H;,CHO.—Propionic 
acid, prepared by heating ethyl cyanide with pulverised potash in an 
apparatus with reversed condenser, as long as ammonia is given off, 
and decomposing the resulting potassium salt with dilute sulphuric 
acid, is converted into a calcium salt; and an intimate mixture of this 
salt with an equal weight of calcium formate, dried at 100°, is subjected 
to distillation by small portions at a time (10 to 12 grams) in a retort 
uniformly heated over a charcoal fire, and connected with a receiver 
cooled by a freezing mixture. A yellowish liquid then distils over, 
having a very pungent odour of aldehyde, and distilling for the most 
part below 70°; and by subjecting this portion to repeated fractional 
distillation, a liquid is at length obtained, boiling between 40° and 50°, 
and amounting to about a fourth of the crude product. This liquid 
consists of propionic aldehyde, contaminated with a small quantity of 
water, which may be removed by agitation with calcium chloride. 
The remaining three-fourths of the distillate consists partly of a liquid 
boiling at 60°—80°, and combining with alkaline bisulphites, probably 
butylic aldehyde, partly of another liquid boiling at 80° and not 
uniting with alkaline bisulphites. 

Propionic aldehyde, purified as above, is a very limpid, colourless 
liquid, more mobile than water, having a very sharp and suffocating 
aldehydic odour, and soluble in rather more than three times its own 
weight of water. It boils at 40°—45° under a pressure of 0°740 met., 


* Gazzetta chimica Italiana, i, 230-239. 
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and has a specific gravity of 0°8047 at 0°. The analysis gave 62°20 
p-c. C., and 10°32 H.; calc. 62°05 C., and 10°34 H. It oxidises in the 
air, and quickly reduces ammoniacal silver nitrate, producing a 
speculum of silver. It dissolves with great rise of temperature in 1} 
vol. of a concentrated solution of sodium bisulphite, forming a com- 
pound which crystallises on cooling. The solution distilled with 
potassium carbonate reproduces the aldehyde, mixed with a liquid of 
higher boiling point, probably resulting from an alteration of the 
aldehyde by the action of the alkaline carbonate. 

2. Normal Propyl Alcohol, C;Hs0 = CH,CH; . CH,OH.—This alcohol 
is obtained by the action of nascent hydrogen on propionic aldehyde. 
The aldehyde in small portions (10 to 12 grams) dissolved in about 
12 times its weight of water, is introduced into a flask standing in 
iced water, and sodium-amalgam, containing about 1 p. c. sodium, is 
introduced in portions of 100 grams at intervals of an hour, together 
with a quantity of sulphuric acid, sufficient to render the liquid 
slightly acid. As the sodium-sulphate produced in the reaction causes 
the propionic aldehyde to separate from the solution, and thereby inter- 
feres with the action of the hydrogen, it is best, after having added 
from 700 to 800 grams of the amalgam, to distil the product, and 
subject the distillate to renewed treatment with sodium-amalgam till 
the liquid no longer sensibly reduces ammoniacal silver-nitrate, which, 
will be the case after three or four additions of the amalgam. The 
products of the several operations are then collected; the whole is 
filtered to separate an oily substance ; the filtered liquid is repeatedly 
distilled, collecting always the first portions of the distillate which con- 
tain the largest proportion of propylic alcohol; and the entire distillate 
is treated with pulverised potassium-carbonate, to liberate the propylic 
alcohol which then floats on the surface like an oil, and is easily 
separated by decantation. The quantity of crude and moist propylic 
alcohol thus obtained amounts to about ;4ths of the propionic aldehyde 
used. It is purified by treatment with potassium carbonates and 
repeated fractional distillation, and freed from the last portions of 
water, which it retains with obstinacy, by distilling it several times 
over sodium. 

Propy! alcohol thus prepared is a very limpid, colourless liquid, 
more mobile than water, having a strong but not unpleasant odour, 
much like that of common alcohol. It dissolves in all proportions of 
water, boils at about 96° under a pressure of 0°745 met., and has a 
specific gravity of 0°8205 at 0°. Analysis 59°94 p. c. C., and 13°44 H., 
calc. 60°00 C., and 13°33 H. 

Propyl alcohol treated with sodium rapidly evolves hydrogen, and 
forms a very white crystalline mass, which may be heated considerably 
above 100° without turning brown, and reproduces the alcohol when 
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distilled. The aqueous solution of the alcohol, gently heated with 
iodine and potash, yields iodoform. By oxidation with potassium 
dichromate and sulphuric acid, it yields, as sole product, propionic 
acid. 

3. Propyl Bromide, C;H;Br = CH,CH;.CH,Br, is prepared by 
saturating the alcohol cooled by ice with gaseous hydrogen bromide, 
of which it absorbs about an equal weight, and heating the resulting 
solution with an equal volume of strong aqueous hydrobromic acid, 
first to 70°, and then gradually to 105°, till the proportion of the two 
layers into which the liquid divides itself becomes constant. The 
ethereal layer, separated and purified in the usual way, yields propyl 
bromide as a very limpid colourless liquid, having an ethereal odour, 
not altered by light, boiling at 70°—71° under a pressure of 0°749 met., 
and having a specific gravity of 1°3887 at 0°. 

4. Propyl Iodide, C;H,I = CH,CH; . CH,I, is prepared by treating 
propyl alcohol with iodine and amorphous phosphorus in a vessel 
standing in cold water, distilling after 12 hours, then washing with 
alkaline water, drying with calcium-chloride, and rectifying. 

When recently prepared it is a colourless liquid, but gradually 
acquires a brownish yellow colour, especially if exposed to light. It 
smells like ethyl iodide, boils at 102° under a pressure of 0°752 met., 
and has a specific gravity of 1°7821 at 0°. 

5. Propyl Acetate, C;H, . C,H;0,—CH,CH;. CH,(OC.H;0), prepared 
by heating the iodide with a slight excess of silver acetate, moistened 
with glacial acetic acid, is a colourless liquid having a very fragrant 
fruity odour, nearly insoluble in water, boiling at 100°—101° under a 
pressure of 0°750 met., and having a specific gravity of 0°913 at 0°. 
Heated in sealed tubes with strong potash-ley it reproduces the 
alcohol. 

6. Propyl Cyanide, CsH;N = CH,CH; . CH,CN, prepared by heating 
the bromide or iodide to 105° in sealed tubes with pulverised potassium 
cyanide dissolved in alcohol of 85 p.c., is a liquid having a very 
pungent disagreeable odour. By heating it with alcoholic potash in an 
apparatus with reversed condenser as long as ammonia continues to 
escape, a potassium salt is obtained, which, when distilled with dilute 
sulphuric acid, yields normal butyric acid, C,H,O, = CH,CH,CH; . 
COOH, as a limpid colourless liquid, having a pungent odour of 
acetic acid and of cheese, soluble in all proportions of water, boiling at 
163° under a pressure of 0742 met., and having a sp. gr. of 0°977 
at 0°. 

The calcium salt of the acid thus obtained crystallises in perfectly 
white laming, unctuous to the touch, having a faint odour of 
cheese, moderately soluble in water, and forming a solution which 
becomes turbid when slightly heated, and yields an abundant crystal- 
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line deposit. These characters are exactly those of the butyric acid of 
fermentation, whence it follows that this acid has the constitution of 
normal butyric acid, and is the true homologue of acetic acid. 


From the facts above detailed it appears that propionic aldehyde is 
formed—contrary to the statement of Siersch*—by distilling a mixture 
of propionate and formate of calcium ; and that this aldehyde, by fixing 
2 atoms of hydrogen, is converted into normal propyl alcohol. Hence, 
and from the synthesis of normal butylic and amylic alcohols recently 
effected by Lieben and Rossi, it may be inferred that this mode of 
synthetic formation of the normal alcohols C,H:2,+20 is perfectly 
general. 


H. W. 


Normal Amyl Alcohol and Normal Caproic Acid. By A. LigBen and 
A. Rosst.t 


Tue calcium salt of normal valeric acid (p. 1045) distilled with calcium 
formate, yields normal valeric aldehyde, C;H,O, which boils at 
102°, and may be separated by fractional distillation from the less 
volatile pyrogenic substances by which it is accompanied. It is but 
slightly soluble in water, smells like ordinary valeral, and unites with 
alkaline bisulphites. 

To transform this aldehyde into normal amyl alcohol, it is mixed 
with 30 parts of water (not sufficient to dissolve it completely), and 
heated with sodium amalgam and sulphuric acid, in the manner already 
described for the preparation of normal butyl and propyl alcohols 
(pp. 517, 1032). The crude alcohol thus obtained is dried with calcium 
chloride and purified by fractional distillation, and finally by digestion 
and distillation over lime, baryta, and sodium in succession. The 
alcohol thus purified, gave by analysis 68°42 p.c. C. and 13°88 H., 
the formula C;H,,0 requiring 68°18 C., and 13°64 H. 

Normal Amyl Alcohol is a colourless liquid smelling like the amyl 
alcohol of fermentation. It boils at 137° (about 8° higher than ordi- 
nary amyl alcohol). Its specific gravity at various temperatures is 
riven in the following table :— 


Temperature .... 0° 20° 40° 99°15° 
Specific gravity ..  0°8296 0°8168 0°8065 0°7835 


By oxidation with chromic acid mixture, it is converted into valeric 
acid. 

Normal Amylic Ethers. The chloride, C;HyCl, boils at 106° under a 
pressure of 0°7398 met. (the thermometer completely immersed in the 


* Ann, Ch. Pharm. exlii, 115. + Gazzetta chimica Italiana, i, 314—322. 


1034 ABSTRACTS OF CHEMICAL PAPERS. 


vapour) ; and has a density of 0°90138 at 0°, 0°8834 at 20°, 0°868 at 40°. 
The bromide, C;HyBr., boils at 128°7° (bar. at 0°7394), and has a 
density of 1:246 at 0°, 12234 at 20°, 1:2044 at 40°. The iodide, 
CsHul, boils at 155-4 (bar. at 0°7393 met.), and has a density of 1°5435 
at 0°, 15174 at 20°, 14961 at 40°. The acetate, C;Hy,C2H;O2, boils at 
148'4° (bar. at 0°737 met.), and has a density of 0°8963 at 0°, 0°8792 
at 20°, 0°8645 at 40°. 

Normal Caproie Acid, C5Hi,0, = CsHi,.COOH. Amyl cyanide pre- 
pared from the bromide or iodide by a process similar to that already 
described for propyl cyanide (p. 1033), was converted into caproic acid 
by heating it with alcoholic potash, and decomposing the resulting 
potassium salt with sulphuric acid. The acid then separates as an oily 
layer, which may be purified by washing and distillation. 

Normal caproic acid is a colourless liquid which does not mix with 
water, has an odour fainter and somewhat less disagreeable than that of 
ordinary caproic acid, and a strongly acid taste. It boils at 204°5°— 
205° (bar. at 0°7385 met.), ordinary caproic acid boils at 199°7°. Its 
specific gravity at different temperatures is as follows :— 


Temperature .... 0° 20° 40° 99°1° 
Specific gravity .. 09449 0:9294, 0°9172 0°8947 


We are now acquainted with five amylic alcohols, the constitution of 
which is represented by the following formule :— 


Primary. Secondary. Tertiary. 


CH.OH CH; 
Inactive amyl, Propyl- Isopropyl- Ethyl-dimethyl 
amyl alcohol of methyl methyl! carbinol, carbinol. 
alcohol. fermentation. carbinol, or or hydrate of 
hydrate amylene. 
of ethyl- 
allyl. 


B. P. 187°. 128—132°. 120—125°. 104—108°. 98°5—100°. 


The boiling points of these alcohols (like those of the isomeric butyl 
alcohols) go on increasing from the tertiary to the normal primary. 
To complete the series of the five carbon alcohols, there are still three 
wanting, two primary and one secondary. 

The constitution of normal amy] alcohol is established by the mode 
of its formation; that of the inactive fermentation alcohol is deduced 
from that of the corresponding valeric acid, established by Erlenmeyer 


ORGANIC CHEMISTRY. 1035 


and by Frankland and Duppa. The active fermentation alcohol differs 
from the ordinary inactive modification only in its action on polarised 
light, and it is at present uncertain whether this modification has the con- 
stitution of one of the missing primary amy] alcohols, or whether the 
active and inactive alcohols are merely physically isomeric. Accord- 
ing to Schorlemmer, the amyl alcohol prepared from quintane, C;Hi: 
(from American petroleum), is identical with ordinary amy] alcohol. 
The constitution of normal caproic acid is shown, by its formation 
from normal amy]! alcohol, to be CH;CH,CH.CH.CH,.COOH. 
m. W. 


Communications from Butlerow’s Laboratory.* 


I. On the Properties of Trimethyl-carbinol—By A. Burterow. Per- 
fectly dehydrated trimethyl-carbinol forms long, rhombic, doubly- 
refracting needles or tables, which melt at 25°—25°5°, and very readily 
attract water, becoming liquid. It boils at 82°5°, under a pressure of 
750 mm.; its specific gravity at + 30 = 0°7788; its co-efficient of ex- 
pansion between + 30 and + 50 is 0°0136 for 1°. On adding water to 
trimethyl-carbinol, considerable contraction takes place. The hydrate of 
trimethylearbinol, 2C(CH;);.0H + H.0, is liquid at 0°, and boils con- 
stantly at 80°. In a mixture of snow and salt it crystallises in fine, 
silky needles. . 

II. Triethyl-carbinol. By A. Nawapetian.—The triethyl-carbinol was 
prepared from propionic chloride and zinc-ethyl. A mixture of the 
two substances, in the proportion of 1 mol. acid chloride to 2 mols. 
zine ethyl, was allowed to stand for some days, and then heated to 100°. 
Water was added, the alcohol dissolved in a sufficient quantity of 
water, and the solution filtered from insoluble oil. The alcohol, sepa- 
rated from the aqueous solution by potassium carbonate, was dried by 
baryta and repeatedly rectified. 

Triethyl-carbinol C(C,H;);0H is liquid, even at — 20°, boils at 140° 
—142°, is but siightly soluble in water, and has a specific gravity 
= 0°8593 at 0°. Oxidised by a mixture of three parts potassium bi- 
chromate, 1 part oil of vitriol, and 4 parts water, the alcohol gave 
besides some carbon dioxide, a heptylene represented by the formula 
(C.H;).—C—CH — CH;. The ketone, CO(C.H;)2, was not observed, 
but acetic and propionic acids appear to have been produced. 

Ill. Dimethylpseudopropyl-carbinol. By J. PRIANICKNIKOW.—This 
alcohol, C.OH.(CH(CH:).).CH;.CHs, is produced from isobutyryl chlo- 
ride, CO.Cl.(CH(CHs)2), and zinc-methyl. The isobutyryl chloride was 
prepared from the butyric acid resulting from the oxidation of fermen- 
tation butyl alcohol by chromic acid. The chloride was gradually 
added to the zinc methyl, in the proportion of 1 mol. of the former to 


* Zeitschr. f. Chem. [2], vii, 273—275. 
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2 mols. of the latter; the mixture was left to itself for a week, and 
the resulting crystalline mass decomposed by water, the alcohol distilled 
off, and dried by baryta. 

The alcohol is liquid at the ordinary temperature, but becomes solid 
at — 35°; it boils at 112°—113°, is soluble in water, and has a specific 
gravity = 0°8364 at 0°. By boiling it for an hour with the above- 
mentioned oxidising mixture, acetone and a little acetic acid are pro- 
duced: CsH,,O + O, = 2C;H;O + H,0. 

IV. On a New Amylene. By M. Ermo.aten.— Dimethylethyl-carbinol, 
prepared from propionic chloride and zinc-methyl, yields an iodide 
when treated with hydriodic acid gas. This iodide is decomposed by 
very concentrated alcoholic potash without external heating, a liquid, 
C;Hiy = C(CH.CH;).CH;.CH; or C.CH;.CH;.(CH,.CH;), being pro- 
duced. This amylene boils at 35°, unites with bromine, and with 
fuming hydriodic acid when heated to 100°, with formation of the 
original iodide ; this iodide is converted into dimethylethyl-carbinol by 


treatment with silver oxide and water. 
W. H. Dz. 


On Nitro-ethal, Nitro-glycol, and a general Method of Transforming 
Alcohols into their corresponding Nitric Ethers. By P. Cuampion.* 


PowbeEreED ethal is added little by little to a mixture of sulphuric and 
nitric acids; no appreciable amount of heat is evolved, but after 
agitation the ethal becomes transformed into a milky substance, which 
is decanted and freed from admixed acids by solution in ether, and 
agitation of the ethereal liquid with water ; finally the ether is evapo- 
rated, and ultimately leaves nitroethal as an oily liquid, which is 
practically colourless if pure ethal has been used. Thus obtained 
nitroethal is soluble in ether, carbon disulphide, and chloroform; 
ethylic and methylic alcohols dissolve it but sparingly ; on a strongly- 
heated plate it becomes spheroidal, and burns with a smoky flame; by 
heating alone it is decomposed, leaving a coaly residue ; it solidifies 
between 10° and 12°, and has the specific gravity 0°91; strong sul- 
phuric acid decomposes it; by analysis it was found to have the 
formula C,,.H;;(NO,.)0O. 

Nitroglycol is similarly obtainable by using a mixture of 100 parts 
fuming nitric acid, 200 of concentrated sulphuric acid, and 42 of 
glycol, and observing the directions formerly described in the prepara- 
tion of nitroglycerin. Nitroglycerin (sie (?) nitroglycol) is a colour- 
less, mobile liquid of a sweet taste, and poisonous ; its specific gravity 
is 1:48; though but little volatile at common temperatures, it is 
markedly so at 100°; it is soluble in ether and alcohol, but insoluble 


* Comptes rendus, lxxiii, 571. 
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in water ; kept at — 15° for two hours it did not crystallise ; percussion 
detonates it, but it does not explode when heated on a plate; thus 
heated, it volatilises at 185°, and more abundantly at 230°, giving off 
yellow vapours; at 295° it becomes spheroidal. Its vapour, according 
to Dr. G. Birgeron, produces, when inhaled, sleepiness and intense and 
continuous pains in the head; }c.c. injected under the skin of a rat, 
produced in about an hour somnolence and vertigo; the animal then 
fell into a comatose state, and finally died: six or eight drops under a 
belljar produced the same symptoms in a bird. 

The author considers that the action of mixed sulphuric and nitric 
acids on alcohols is a general method for procuring nitric ethers, a low 
temperature being occasionally indispensable; thus ethyl nitrate and 
amyl nitrate require the materials to be cooled to — 15°; by this 
means octyl nitrate has been obtained identical (?) with that which 
Bouis obtained by the action of octyl iodide on silver nitrate. In the 
same way many new chloro- and bromo-nitrated compounds may be 


formed. 


C. R. A. W. 


On the Reduction Products of Silicic Ether and some of their Derivatives. 
By A. LapEnBuRG.* 


FriepeL and Ladenburg,t+ when preparing silicopropionic ether by the 
action of zine-ethyl and sodium on SiCl(OC,H;);, noticed the simul- 
taneous formation of a body containing more carbon and hydrogen 
than the above ether; this they held to be probably Si(C.H;).(OC2Hs;)e. 
It might have been formed by the reduction of silicopropionic ether, 
SiC.H;(OC.H;);. In order to test the correctness of this hypothesis 
and to obtain the still unknown reduction-products, Si(C;H;)2(OC2H;)2 
and Si(C,H;);0C,H;, the author has studied the action of zinc-ethyl 
and sodium on silicic ether. 

Reaction soon takes place on warming, and is accompanied by a 
slight evolution of gas; the sodium becomes covered with a crust of 
zinc, and a black mass is deposited at the bottom of the vessel also 
consisting partially of zinc. The action gradually diminishes until 
finally, even at the boiling point of the mixture, no further change 
takes place. The product obtained on distillation was always con- 
taminated by zinc-ethyl, which was removed by fractioning. The 
composition and properties of the substances obtained vary according 
to the amount of zinc-ethyl employed, but it was found advisable first 
to allow reaction to take place between equal molecules of ether and 
zinc-ethyl, and to subject the product anew to the action of the latter 
and sodium. 

* Deut. Chem. Ges. Ber., iv, 726. 


t Ibid., iii, 15; and Compt. rend., Ixvi, 816. 
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Silicopropionic ether is the first product of the reduction of silicic 
ether, and was obtained with all the characteristic properties already 
described by the author and Friedel. 

Siliciumdiethylketonic ether, Si(C2Hs)2(OC2H;)2. It is necessary to 
subject silicopropionic ether to repeated treatment with zinc-ethyl and 
sodium before this body can be isolated. It boils at 155-5°, is insoluble 
in water, but soluble in ether and alcohol; it is distinguished from 
silicopropionic ether by being unattacked by alcoholic ammonia, and 
by the fact that concentrated sulphuric acid does not separate silico- 
propionic acid from it; otherwise, in appearance and smell, it is very 
similar to both silicic and silicopropionic ethers. It is also decomposed 
by a very concentrated potash-solution with much greater difficulty 
than silicopropionic ether, disappearing entirely only after long boiling. 
A vapour-density determination by Hofmann’s method in paratoluidine- 
vapour, gave 179 as its molecular weight, as against 176 calculated. 

On heating with acetyl or benzoyl chloride,* the ethoxyl groups 
become replaced by chlorine, with simultaneous formation of acetic or 

enzoic ether :— 


Si(C.H;)2(OC.H;)2 + C,H,0C] = Si(C,H;).ClOC.H; 
+ CH;COOC,H;. 


$i(C.H;)2(OC.H;). + 2C,H;OC1 = $i(C.H;)2Cl, -+ 2C,H;COOC.H:;. 


The reaction is effected in sealed tubes at 200°. 

Siliciumdiethylchlorethin, Si(C,H;),.ClOC.H;, boils at 148°; sili- 
ciumdiethylehloride, Si(C.H;)2Cl,, at 129°. Both are fuming liquids 
of an odour recalling that of silicium chloride, and are decomposed 
by both water and alcohol, but without evolution of any considerable 
amount of heat. The chlorine may be replaced by acetoxyl, by 
warming them with acetic acid dissolved in its anhydride. The bodies 
formed have not yet been investigated. 

The product of the decomposition of siliciumdiethylchloride by water 
is a viscous, almost odourless syrup, not solid even at — 15°; its 
boiling point seems to lie far above that of mercury. The analytical 
numbers correspond only roughly with the formula Si(C.H;).0. The 
same body, together with ethyl iodide, was obtained by heating sili- 
ciumdiethylketonic ether with hydriodic acid boiling at 127°; this 
also did not give any sharp results on analysis, and further purifica- 
tion of such a substance seemed hopeless. The author holds this 


* The author has vainly attempted to decompose oxalic ether by acetyl chloride ; 
Dr. Rosenthal finds that orthoformic ether is decomposed when heated there- 
with to 180°, according to the equation : 


CH(002H;); + C,H;0Cl = HCOOC,H; + C;H,Cl + CH,COOC,H;. 
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compound to be identical with the product which Friedel and Crafts* 
obtained, by oxidising silicium-ethyl with fuming nitric acid. He 
proposes for it the name siliciwm-diethylketone. When heated with con- 
centrated potash, it is attacked only after a long time, and silicopro- 
pionic acid may then be obtained from the alkaline solution. At the 
same time traces of a volatile acid are formed, so that the reaction is 
probably :— 
Si(C.H;)20 + O; = SiC.H;0.H oP C.H,0O.. 
corresponding to the oxidation of diethylketone :— 
C(C.H;).0 + Os; = C;H;O0.H + C.H,0O.. 


Silicoheptyl ether, Si(C,H;);0C.H;. This body is obtained, though 
with considerable difficulty, by the prolonged action of zinc-ethyl and 
sodium. It boils at 153°. It is distinguished from silicium-ethyl by 
its behaviour with dilute hydriodic and concentrated sulphuric acids. 
Silicium-ethyl is neither attacked nor dissolved by these reagents, 
whereas silicoheptyl ether is dissolved by sulphuric acid with slight 
evolution of temperature, the solution depositing an oil on subsequent 
addition of water. On the addition of hydriodic acid, it becomes 
slightly warm, and at a higher temperature a somewhat energetic reac- 
tion takes place, according to the equation :— 


28i(C,H;),0C:H; + 2HI = [(Si(C.H;);)]},0 + 2C.H,I + H,0. 


The boiling point of the siliciumtriethyl oxide thus obtained was 
found to be 224°—229°, or slightly lower than previously statedt 
(230°—2385°). In the following tabular arrangement, the author calls 
attention to a certain regularity in the physical properties of the best 
known members of the silicium-ethyl series :— 


B. P. Sp. gr. at 0°. 
Silicic ether ....... easewees 166°5 ‘9676 
Silicopropionic ether ........ 158°5 9207 
Siliciumdiethylketonic ether .. 1555 *8752 
Silicoheptyl ether ..... wecss Ee "8414 
Siliciumethyl..........+--6- 152°5 *7657 
H. E. A. 


On the Conversion of Allyl Alcohol into Acrylic Acid. By B. 
ToLuens.f 
On oxidising the dibromide of allyl alcohol with chromic acid or nitric 
acid, the acid C,;H,Br.0, is formed, a crystalline body, which melts at 


* Ann. Chim. Phys., [4], xix, 334. + Ann. Ch. Pharm., exlvii, 255. 
t Zeitschr. f. Chem., xiv, 305—306. 
4a 2 
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65°—66°5° and appears to be identical with Friedel’s dibromo-pro- 
pionic acid. 

This acid reacts violently on zinc-dust, acrylic acid being formed, 
which was identified by its characteristic lead-salt. As the brominated 
acid undoubtedly contains the carboxyl group, this group must also be 
present in acrylic acid, and we have thus a further proof that the 


latter has the constitution CH,——CH — CO.H. 
C. S. 


Researches on Phenylic Ethers. By E. LippMann.* 


1. Epioxyphenylthydrin. When epichlorhydrin is heated with potassium 
phenate in alcoholic solution (absolute), there is formed, besides potas- 
sium chloride, an oil which separates with water, and after heating to 
200° solidifies, and may be purified by pressure and by recrystallisa- 
tion from alcohol. It forms prismatic crystals which have the com- 
position CH,(C,H;0)(CH.O.CH,). 

2. Action of Bromine on Potassium Phenetolsulphonate. Bromine is 
added to a watery solution of potassium phenetolsulphonate until the 
colour ceases to be removed, when crystals mixed with oil are formed. 
The crystals may be purified by treatment with ether, which removes 
the oil, or by recrystallisation from water, when they are obtained in 
long needles. They are found to be the potassium salt of bromophene- 
tolsulphurie acid, C,H;Br(OC.H;)(SO;K). By double decomposition 
various other salts may be obtained. 

The silver salt crystallises in small brilliant plates soluble in hot 
water. The lead-salt in plates more difficultly soluble than the former ; 
the barium salt in scales, and the potassium salt in needles, which lose 
water of crystallisation at 160°. 

Bromophenetolsulphuric acid, CsH;Br(OC.H;)SO;H + 4H,0, is 
obtained by decomposing a solution of the potassium salt mixed with 
ether by sulphuric acid, asan oily layer which, on evaporation, crystal- 
lises. It is insoluble in alcohol and ether. 

The oil which is formed by the action of bromine on potassium 
phenetolsulphate is obtained by evaporation of its ethereal solution, 
in prismatic tabular crystals, having the composition CsH;Br.(O.C.Hs), 
or dibromophenetol. 

3. Monobromophenetol. The direct bromination of phenetol gave 
very poor results, as the action is very violent. A better process is to 
decompose the potassium bromophenate with ethylic iodide at 170°; 
after treatment with water and fractional distillation, monobromo- 
phenetol is obtained as a liquid boiling at 233°. It is not possible to 
obtain an ethylated compound by the action of sodium on mono- 


* Wien. Acad. Ber., lxii [2], 605; Zeitschr. f. Chem. [2], vii, 284. 


_ {gp a 


a 


ORGANIC CHEMISTRY. 1041 


bromophenetol and ethylic bromide, as it forms an explosive blue 
sodium-compound; the reaction appears to succeed better with mag- 
nesium. 

A. P. 


Action of Zine on Benzil Tetrachloride and other Chlorine and Bromine 
Products. By N. Zinin.* 


Tue chlorides formed by the replacement of hydrogen by chlorine ir 
hydrocarbons are not acted on by zinc; the additive products formed 
from non-saturated hydrocarbons are easily attacked by zinc when 
dissolved in alcohol or ether, and the compounds from which they are de- 
rived are again formed. Thus, naphthalene tetrabromide when acted on 
by zine, gives naphthalene; stilbene dibromide yields stilbene; tolene 
dibromide and dichloride yield tolene; and from the corresponding 
benzene compounds benzene is formed. 

Benzil tetrachloride treated with zinc in hot alcoholic solution, 
yields two isomeric compounds, C,H, Cl.; the first forms white rhom- 
bic plates which melt at 153°, and are soluble in 10 parts of boiling 
alcohol. The second crystallises in long needles, or six-sided prisms, 
which melt at 63°, and dissolve in any quantity of boiling alcohol. 
10 parts of the tetrachloride yield 2°2—2-4 parts of the first, and 
6—5°2 parts of the second compound. They distil undecomposed, are 
not attacked by zinc, and only slightly by alcoholic potash at 150°; 


sodium amalgam changes them into tolene. 
A. #. 


On Benzoyl diode and its Reaction with Amylene. By A SPERLICH 
and E. LippMANN.t 


Tue authors prepare benzoyl dioxide by treating commercial barium 
peroxide with an equivalent quantity of pure benzoyl chloride. It is 
then treated with water, and yields benzoyl dioxide having the same 
properties and crystalline form as described by Brodie.t 

Benzoyl dioxide, heated with amylene and ether up to 100°, yields, 
besides benzoic acid, an oil which is decomposed by distillation in 


vacuo. 


A. P. 


On Naphthol Compounds. By JULIAN GRABOWSKL§ 


A FURTHER study of the bodies formed by heating polybasic acids with 
a-naphthol has confirmed the previous supposition that two series of 
* Bull. Acad. St. Petersb., xvi, 173; Zeitschr. f. Chem. [2], vii, 284. 


+ Wien. Acad. Ber., lxii [2], 613; Zeitschr. f. Chem. [2], vii, 285. 
t Pogg. Ann., 1864, 372. § Deut. Chem. Ges. Ber., iv, 725. 
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substances are formed: by this reaction: the one insoluble in potash, 
the other soluble, and of corresponding composition to the phthalein 
from phenol. 

Oxalic Acid and Naphthol.—On heating a mixture of oxalic acid, 
naphthol and sulphuric acid for two hours at 110°—115°, a dark mass 
is obtained only partially soluble in alkali; the portion insoluble is 
dissolved by hot benzene, and crystallises on cooling in colourless, 
warty groups. These are a mixture of various substances, but after 
oft-repeated recrystallisation they are converted into beautiful, colour- 
less, glistening crystals having the composition C.,H,,0.. This body 
bears exactly the same relation to carbonic anhydride as the previously 
described phthalic compound does to phthalic anhydride: 


C,H,0O; + 2C,,H,O = C.3H,,.O3 + 2H.0. 
CO, + 2C,,H,O = C.,H,.0, + 2H.0. 


The behaviour of the two substances is also identical. 


Phthalic Chloride and Naphthol.—On heating a mixture of these two 
bodies on the water-bath, abundance of hydrogen chloride is evolved; 
and a green mass remains, partially soluble in cold dilute potash. The 
dissolved substance is purified by repeated fractional precipitation with 
hydrochloric acid and recrystallisation from benzene. The small 
brown crystals so obtained dissolve in potash, with production of a 
fine blue colour; their composition, when dried at 100°—110°, is 
C.sHis0, + }Aq. Leaving the half molecule of water out of con- 
sideration, their formation is analogous to that of the phthalein of 
phenol :— 


C.H,0; + 2C,H,O == CooH Ox + H.0O. 
CsH,0.Cl, + 2C,,H,O os C.3H.04 + 2HCl. 


Pyromellitie Acid and Naphthol. — Pyromellitic anhydride and 
naphthol give when fused together, a black resinous mass, readily 
soluble in alcohol. The product is purified by solution in potash, in 
which it dissolves readily with green colour, and fractional precipita- 
tion by acid; it is a brown powder of the composition CyH,,03. Here 
also one molecule of water is separated, but it is again fixed by the 
second anhydride-group present, converting it into two carboxyls. In 
proof of this, on heating the new body with resorcin and sulphuric 
acid, a new compound is obtained containing the elements of resorcin 
in addition to those of naphthol and pyromellitic anhydride. 

H. EH. A. 
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On Sorbite. By Prof. Dre.rrs.* 


Arter many failures, the author has succeeded in preparing the sorbite 
or sorbin of Pelouze. He states that the reason why so many chemists 
have been unsuccessful in preparing it, is because they have always 
attempted a previous separation of the malic acid, and have not 
strictly followed the directions of Pelouze. 

He considers that sorbite is not contained ready-formed in the fruits 
of Sorbus Ancuparia, but that it is produced in the expressed juice by 
a species of fermentation ; the malic acid disappearing, while a corre- 
sponding proportion of sorbite is produced. Certain it is, that after 
the sorbite has been crystallised out, no malic acid is to be found in 
the residue. 

A very small quantity of alcohol appears to be produced during the 
fermentation of the juice, and it seems probable that there is a connec- 
tion between the disappearance of the malic acid, and the small pro- 
duce of alcohol on the one side, and the generation of sorbite on the 
other. Thus, supposing monethylic malate to be produced, the 
assimilation of one molecule of water, by one molecule of the ether, 
will yield a formula which exactly represents the composition of 
sorbite — 


C.H,O + C,H,O, + H,O — CgHy20<. 


Further experiments are required to show whether this genesis of 
sorbite is correct or not. 


J. W. 


On some Metallic Trichloracetates. By A. CLERMONT.t 


Tue trichloracetates of barium, strontium, calcium, and sodium were 
prepared and analysed; they were prepared by adding an excess of 
trichloracetic acid to the pure carbonates of the metals, and as the 
solutions must not be heated, they were allowed to evaporate slowly 
over caustic lime. These salts dried at the ordinary temperature, 
answered in composition to the general formula M"(C,C1,0,), + 6H,O 
for the salts of the bivalent metals. The composition of the sodium 
salt was found to be C.Cl,;NaO, + 3H.0. 
W. H. D. 


On Normal Valeric Acid. By A. LigsBen and A. Rosst.f 


Tuis acid is produced by distilling normal butyl cyanide (p. 522) with 
alcoholic potash in a retort with reversed condenser, as long as ammonia 
continues to'escape. On distilling off the alcohol (which contains 


* Chem. News, xxiv, 75. + Comptes rendus, Ixxiii, 501, 
t{ Gazzetta chimica Italiana, i, 289—248. 
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ammonia and a mixture of mono-, di-, and tri-butylamine, formed as 
secondary products), dissolving the residual saline mass in water, 
saturating approximately with sulphuric acid, filtering to separate 
potassium sulphate, evaporating the filtrate to dryness, and treating 
the residue with dilute sulphuric acid, the valeric acid is separated 
and rises as an oil to the surface. This oily liquid washed with a 
little water and distilled, rejecting the first few drops which are 
slightly humid, yields pure valeric acid boiling within an interval of 
1:5°, and yielding by analysis 58°63 p. c. C., and 9°62 H., the formula 
C;H, 0, requiring 58°82 C., and 9°80 H. 

Normal valeric acid has an odour more like that of pure butyric 
acid than that of ordinary valeric acid. When cooled to —16°, it 
becomes slightly viscous, but does not solidify. A cubic centimetre 
of this acid dissolves at 16° about 1 ¢.c. of water; on adding more 
water, a lower aqueous layer is formed, on which the valeric acid 
floats, but after the addition of 27 c.c. water to 1 c.c. acid, complete 
solution takes place. The specific gravity of normal valeric acid re- 
ferred to water at the same temperature is as follows :— 


Temperature .... 0° 20° 40° 99°3° 
Specific gravity... 0°9577 0°9415 0°9284. 0°9034 


It boils at 184°—185° (corr.) under a pressure 0°736 met. Ordinary 
valeric acid prepared by oxidation of optically active amylic alcohol, 
boils at 175°, and according to the observations of the authors, is 
identical with the acid of valerian-root. 

The difference of constitution of normal and ordinary valeric acid is 
represented by the formula — 


CH; H;C CH; 
CH, Ww 

CH, CH 
CH, CH, 
COOH. COOH. 
Normal. Ordinary. 


That of the latter is established by its synthesis from the butyl 
cyanide of fermentation (Erlenmeyer),* and by that of isopropylacetic 
acid (Frankland and Duppa),t the properties of which are exactly 
similar to those of the valeric acid obtained from optically inactive 
amyl-alcohol. The constitution of the acid obtained from active amyl 
alcohol is not yet established.{ 

According to Schneider, normal valeric acid is obtained by heating a 
mixture of ethyl iodide and 8-iodopropionic acid with finely divided 


* See p. 127 of this volume. 
+ Ann. Ch. Pharm. Suppl. r, 339. t Ibid., cxlv, 78. 
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metallic silver; but he does not describe its properties, merely stating 
generally that it resembles ordinary valeric acid; hence it would 
appear to be different from that just described. 

Normal Valerates.—All the following salts were prepared by satura- 
tion, excepting the copper salt, which being but sparingly soluble, was 
obtained by precipitation. The sodium salt is very soluble in water, and 
the hot solution gelatinizes on cooling. The bariwm-salt, Ba(C;H,O2)2, 
is more soluble in hot than in cold water, and its hot saturated solu- 
tion solidifies on cooling to a mass of unctuous laminar crystals. The 
dry salt obtained by evaporating the solution at ordinary temperatures 
and exposing the crystals to the air, is neutral and anhydrous. 100 
pts. of a solution saturated at 10° contain 16906 pts. of the anhy- 
drous salt. The calcium salt is obtained by evaporation at ordinary 
temperatures in small, shining, unctuous lamine, resembling those of 
the barium salt ; they contain Ca(C;H,O.)2 + H.O, and give off their 
water of crystallisation at 100°. This exhibits a maximum of solubility 
at about 70°, so that it separates from a hot-saturated solution on cool- 
ing, and from a cold saturated solution on heating. A solution satu- 
rated at about 20° contains 8°0809 per cent. of the anhydrous salt. The 
manganous salt, Mn(C;H,O.).+ HO, forms small faintly rose-coloured 
crystals, which give off their water at 100°. It is much more soluble 
in cold than in hot water, and a solution saturated in the cold, deposits 
when heated, a precipitate (probably of basic salt) which does not re- 
dissolve completely on cooling ; this decomposition by heat takes place 
with especial facility in dilute solutions, so that such solutions cannot 
be concentrated by heat. 

The cupric salt, Cu(C;H,O:z)2, is obtained, by precipitating the sodium 
salt with cupric sulphate, as an azure-green substance, which partly 
dissolves when washed and digested with water at ordinary tempera- 
tures. Thé resulting sky-blue solution, when evaporated in a vacuum 
over sulphuric acid, yields the neutral salt in groups of green micro- 
scopic needles; its powder has a lighter colour inclining to sky-blue. 
This salt is likewise more soluble in cold than in hot water, its solution 
becoming turbid when heated, and always depositing a small quantity 
of basic salt, which does not redissolve on cooling, and on evaporating 
the solution by heat, a residue is obtained consisting chiefly of a sky- 
blue basic salt. On boiling a dilute solution of the neutral salt, or 
heating a solution of the basic salt, cupric oxide is precipitated, and 
valeric acid volatilises with the aqueous vapour. The same decompo- 
sition appears also to take place partially at ordinary temperatures, 
The zinc-salt, Zn(C;H,O,)2, forms thin, shining, transparent lamine, 
unctuous to the touch, 100 parts of a solution saturated at 24°—25°, 
contain 2°54 pts. of the salt; the solution becomes turbid when heated 
but the precipitate redissolves on cooling. 
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The chief differences observed between the normal valerates and the 
salts of ordinary valeric acid are as follows: Ordinary barium valerate 
is said by some authorities to be uncrystallisable, by others to crys- 
tallise with 2 mol. water, whereas normal barium valerate yields 
anhydrous crystals. Ordinary cupric valerate is described by Tromms- 
dorff as easily soluble, whereas the normal valerate is but slightly 
soluble. The ordinary zinc-salt decomposes, according to Stolman, at 
90°, which is not the case with the normal valerate. We cannot, 
however, at present attach very great importance to these differences, 
inasmuch as the salts of ordinary valeric acid have never been very 
exactly studied. The presence of small quantities of the salts of the 
optically active valeric acid appears in some instances to prevent the 
crystallisation of the salts of the inactive acid, and to give them a 
syrupy character. The authors have not further pursued the examina- 
tion of the ordinary valerates, since Erlenmeyer is at present engaged 
in researches of the same nature. 

H. W. 


On Monochlorocrotonic Acid. By C. Sarnow.* 


Fusep trichlorocrotonic acid does not immediately solidify ; by dropping 
the liquid slowly into water and zinc-dust the mixture becomes warm, 
and the zinc salt of monochlorocrotonic acid is produced without 
any evolution of gas; if, however, too much trichlorocrotonic acid is 
employed at once, a gas burning with a green flame is evolved, probably 
containing carbon and chlorine. From the zinc salt thus produced 
the acid is obtainable by adding hydrochloric or sulphuric acid to its 
solution ; the crude acid thus precipitated is purified by recrystallisation 
from hot water, in which it easily dissolves; in alcohol and ether it is 
readily soluble. The acid melts at 94°, and boils at 206°; even in the 
water-bath it partially sublimes, forming pearly scales and needles; it 
appears to be identical in every respect with the monochloro-tetracrylic 
acid, obtained by Geuthert by the action of phosphoric chloride on 
ethyl diacetic acid; its sodium salt treated with water and sodium- 
amalgam yields an acid free from chlorine, and melting at 72°; this 
the author has not analysed, but he believes it to be Geuther’s tetra- 
erylic acid. 

From the difficulty with which the chlorine atom in monochloro- 
crotonic acid is replaced, it is probably in connection with a carbon 


* Deut. Chem. Ges. Ber., iv, 731. The author’s experiments were commenced 
before the publication of Krimer’s paper (ibid., iii, 703), but have been interrupted 


in consequence of the war. 
+ Jenaische Zeitschrift, vi, part 4; and p. 813 of this volume. 
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atom with which no hydrogen is combined, so that the structure of 
the acid is— 
CH;—CCI—CH—CO.OH, 
or, CH;—CH—CClI—CO.OH; 


thus all attempts to obtain amido- or oxy-crotonic acid from it have 
hitherto proved fruitless. 

Monochlorocrotonie chloride, CgHsC10.Cl, is obtained by the action 
of phosphoric chloride on monochloro-crotonic acid, and is freed from 
phosphorus oxychloride by redistillation over the dry potassium salt 
of this acid. It is a clear liquid boiling at 142°, and giving off hydric 
chloride in the air; its vapours strongly provoke to tears. By the 
action of the chloride on the potassium salt, the anhydride is apparently 
formed, but by distillation monochlorocrotonic acid only is obtained, 
hydric chloride being formed, and a carbonaceous residue being left in 
the retort. 

Monochlorocrotonamide, CsHyCl1O.NH2, is obtained by the action of 
aqueous ammonia on the above chloride; it is not very soluble in cold 
water, but more soluble in hot water, alcohol, or alcohol mixed with 
ether; pure ether however dissolves it but slightly; it forms pearly 
plates and crystalline masses, melts at 107°, and boils at 230° to 240°; 
even at 100° it is volatiie to a great extent, and is not perfectly fixed in 
vacuo. 


C. R. A. W. 


On the Action of Hydrobromic Acid upon Citric Acid. By Mariano 
MERCADANTE.* 


PULVERISED citric acid dried at 100° was dissolved in three times its 
weight of hydrobromic acid boiling at 126°, and heated for 12 hours in 
a flask with reversed condenser. In this manner a crystalline product 
was obtained, free from bromine, and yielding, when dissolved in alcohol, 
and treated with gaseous hydrochloric acid, a product which, when 
treated with water, was resolved into a heavy oil and an aqueous 
solution of citric acid. No brominated acid was obtained by this 
reaction. 

The oil dried with calcium chloride and distilled, boiled almost con- 
stantly at 275°; it was slightly yellow, had a characteristic aromatic 
odour, and yielded by analysis 55°09 p.c. C., and 7:19 H., numbers 
agreeing nearly with the formula of aconitic ether, CyHisO., which 
requires 55°81 C., 6°97 H., and 37:22 O. Aconitic ether is said, how- 
ever, hy Crassot to boil at a much lower temperature, viz., at 236°. 
The author, therefore, prepared aconitic ether from aconitic acid ob- 


* Gazzetta chimica Italiana, i, 248. + Ann. Chim. Phys. [3], i, 311. 
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tained by heating citric acid, and thereby obtained an oily liquid which 
began to boil at 255°, but passed over for the most part between 270° 
and 275°. This latter portion exhibited all the characters of the product 
obtained as above by the action of hydrobromic acid on citric acid. It 
is probable that the aconitic ether examined by Crasso was mixed with 
itaconic ether, inasmuch as, in preparing aconitic acid by the action of 
heat on citric acid, it is impossible to obtain a product quite free from 
itaconic acid. 

The action of hydriodic acid on citric acid did not yield definite 
results. Dessaignes has shown that aconitic acid is formed by boiling 
citric acid for a long time with hydrochloric acid. 

The formation of aconitic acid by the action of hydracids on citric 
acid consists in the elimination of a molecule of water, and may be 
represented by the following equations :—— 


aie, CH,.COOH 
| 
a + HBr = H,0 + Br.C.COOH 
| 
CH,.COOH. CH,.COOH. 


Citric acid. Bromotricarballylic 
acid. 
eo CH.COOH 
| 
Br.C.COOH = HBr + C.COOH 
| | 
CH,.COOH CH2.COOH. 
Bromotricarballylic Aconitric acid. 
acid. 


H. W. 


Researches on Compounds belonging to the Camphor Group. By 
J. KAcHLER.* 


A portion of the results obtained by the action of nitric acid on cam- 
phor have been already published in this Journal ([2] ix, 560). 

The syrupy concentrated mother-liquors of camphoric acid obtained 
by this means deposit crystals on standing for some months, the mass 
becoming finally semi-solid ; by powerful pressure and recrystallisation 
from water of the solid portion, pearly minute crystals are obtained 
(after decolorisation with charcoal), which are very soluble in water, 
alcohol, and ether, but almost insoluble in benzene and carbon disul- 
phide; the aqueous solution has a sour taste and acid reaction, and 
decomposes metallic carbonates, forming two classes of salts, in which 


* Ann. Chem. Pharm. clix, 281. 
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H, and H; are replaced by metals. The acid itself, when air-dry, loses 
no water at 100°, and has then the composition C)H,,0,; heated to 110° 
it begins to fuse and loses water, giving an anhydrous compound which 
melts at 115°, and distils unaltered at a slightly higher temperature ; 
both the distilled product and the substance melting at 115° give 
numbers agreeing with the formula C,H,,0;; the author proposes to 
call it camphoronic acid. 

The bibasic ammonium salt loses both water and ammonia at 100°; 
dried in vacuo it contains CsHi(NH,),0; + H,O. The bibasic barium 
and zinc salts are obtained by treating the acid with the carbonates of 
these metals; dried at 170° their compositions are C,H,Ba''O; and 
C,;HyZn"O; + H,0, the latter not losing its water even at 200°. 

By boiling a solution of the acid saturated with ammonia with 
barium chloride, an insoluble sandy crystalline powder is precipitated, 
which will bear washing with water; this is a tribasic salt, and has 
the composition (C,H,O;).Ba"; + 2H,O, the water of crystallisation 
being lost at 185°; the formation of this sandy precipitate on boiling 
serves as a qualitative test for the acid, and also as a means of pre- 
paring the pure acid from the syrupy mother-liquors in the first 
instance, by decomposition of the salt with dilute sulphuric acid and 
exhaustion with ether. 

A tribasic calcium salt (C;H,0;)2Ca"; + 4H,0, and two copper salts, 
(C,H,O;).Cu; + 4H,0, and (C,H,O;)2.Cu; + 2H,O, have also been 
analysed ; the silver and lead salts are decomposed on washing, and 
the potassium and sodium salts are so soluble as not to be capable of 
being brought into a condition fit for analysis. 

An alcoholic solution of the acid saturated with gaseous hydrogen 
chloride, deposits an oil from which, by distillation, a mono-ethyl 
ether can be isolated; it boils at 302°, and has the composition 
C,Hi(C2H;)0;. 

The calcium salt, mixed with quicklime and distilled, gives a thick 
product, from which by rectification a clear and perfectly volatile sub- 
stance of composition, C;H,,0, is isolable, formed by the reaction— 


C,H,.0; = 2CO, + C,;H,2.0. 


This formula requires a vapour-density = 3°86; the numbers found in 
two determinations were 3°69 and 3°74. 

Heated with three times its weight of caustic potash, camphoronic 
acid is completely decomposed; on distillation of the product with 
dilute sulphuric acid, a distillate containing butyric acid is obtained, the 
reactions being C,H,,0; + H, + H,O = 2C,H,O, + CO, (?). The 
silver salt was analysed, and the boiling point of the acid (extracted 
by ether) found to be between 155° and 160°. 

By heating to 130° for two hours a mixture of one molecule of air- 
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dried camphoronic acid (C,H,.0; + HO) and two molecules of bromine, 
a large quantity of hydrogen bromide is formed, and an acid which 
crystallises in fine large crystals, free from bromine, and containing 
C,H,,0, + H,0, the water of crystallisation being lost at 100°. These 
crystals belong to the monoclinic system, and give the following 
crystallographic numbers :— 


a:b:e¢ = 1°49418: 1: 0°98075. 
ac = 86°50’. _ 
Observed faces... 100.001.101.110. 010. 205. 


The author calls this new acid oxycamphoronic acid, as it is formed 
by the reaction C,H,,O; + H,O + 2Br = 2HBr + C,H,.0,; when an- 
hydrous it begins to melt at 210°, and is volatile without decomposi- 
tion; it is readily soluble in water, alcohol, and ether, and decomposes 
carbonates; salts in which H,, H2, H;, are replaced have been obtained, 
the majority belonging to the second class; indeed, the acid potassium 
salt, and the tribasic lead-salt, are the only representatives of the other 
two classes. 

Oxycamphoronic acid is not formed from anhydrous camphoronic 
acid by the action of bromine, nor is any bromine-substitution com- 
pound obtainable from either acid. Fused caustic potash acts on both 
acids alike; both are but little attacked by nitric acid, and are un- 
altered by treatment with sodium amalgam. 

The author doubts the existence of Schwanert’s camphresinic acid, 
C\oH,,0;; by the oxidation of camphoric acid with nitric acid cam- 
phoronic acid is produced, an amorphous sour syrup being obtained, 
which presents all the characters of Schwanert’s acid, but which is 
principally camphoronic acid, this acid being obtainable from it by the 


formation of the tribasic barium salt, &c. 
C. R. A. W. 


On the Synthesis of Piperonylic Acid, and a New Mode of Preparing 
Protocatechuic Aldehyde. By Rupoupx Fittice and Ira Remsen.* 


THE previous researches on piperonylic acid and its aldehyde have 
rendered it probable that the structural formule of these two sub- 


stances are— 


JO, JO 
C,H,0 CEs and —s-C, H,_0 PCH. 
\C0.0H \ CHO. 


the two bodies being respectively methylene-protocatechuic acid and 
aldehyde. In order to prove this by synthesis, 1 molecule of pure 


* Zeitschr. f. Chem. [2], vii, 289. 
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protocatechuic acid, 3 of caustic potash, and 14 molecule of methylene 
iodide were sealed up together and heated for several hours, at first in 
the water-bath, and finally to 140° in an air-bath; the nearly black 
contents of the tube were treated with alcohol; and the extract thus 
obtained was heated with potassium hydrate for some time to decom- 
pose any methylene-ether of methylene-protocatechuic acid; finally 
hydrochloric acid was added, and the filtrate from the brown amorphous 
precipitate produced was evaporated. Crystals were thus obtained, 
which, after recrystallisation, treatment with animal charcoal, and sub- 
limation, possessed all the characters of piperonylic acid, melted at the 
same temperature, 227°, and were in every respect indistinguishable 
from that acid. 

Just as piperonylic acid, when heated with dilute hydrochloric acid, 
splits up into carbon and protocatechuic acid, so piperonal when heated 
to 200° with very dilute acid (10 or 12 volumes water to 1 of concen- 
trated acid), splits up, forming protocatechuic aldehyde and carbon, 
thus :— 


/OH 
04,2007 = C,H,—OH + C. 
\CHO \CHO 


C. R. A. W. 


On LEthylene-protocatechuic Acid. By Rup. Fittieg and THomas 
MACALPINE.* 


On heating a sealed tube containing a mixture of 3°5 parts protocate- 
chuic acid, 10 of ethylene dibromide, and 4°5 of solid potassium 
hydrate in a water-bath for several hours, with occasional shaking, 
a product is obtained which, by exhausting with alcohol, treatment 
with potassium hydrate and hydrochloric acid in succession, extrac- 
tion of the acid liquid thus obtained with ether, evaporation, re- 
crystallisation, and sublimation, yields ethylene-protocatechuic acid, 


on Lo oth 
\CO.OH. 

This new acid much resembles piperonylic acid, but is somewhat 
more soluble in hot water; in alcohol it dissolves almost in all propor- 
tions; it melts at 133°, and sublimes in shining prisms at a higher 
temperature; its calcium and barium salts are crystalline, and, like 


piperonylic acid, it gives a yellow precipitate with ferric chloride. 
C. R. A. W. 
* Zeitschr. f. Chem. [2], vii, 291. 
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On the Action of molten Potassium Hydrate on Sulpho-oxybenzoic Acid. 
By Ira Remsen.* 


WHEN sulphobenzoic acid is fused with potassium hydrate, it has been 
shown (p. 369) that two acids are produced, ‘.e., that the so-called oxy- 
benzoic acid is a mixture derived from two isomeric sulphobenzoic acids. 
On preparing a perfectly pure barium salt of one of these sulphobenzoic 
acids, converting it into potassium salt, and fusion with potassium 
hydrate, pure oxybenzoic acid is obtained. 

Similarly, when sulpho-oxybenzoic acid is fused with potassium 
hydrate, two acids are produced, viz., protocatechuic, and another one, 
which melts at 189°, and gives no reaction with ferric chloride. 
Crystallised from water, this acid forms large, compact, apparently 
quadratic tables, which contain water of crystallisation lost at 140° ; 
it is less soluble in water than protocatechuic acid. 

Hence no conclusions as to the relation in structure between proto- 
catechuic and oxybenzoic acids can be drawn from the production of 


the former acid from the sulpho-acid of the latter. 
C. R. A. W. 


On Isomeric Sulphosalicylic Acids. By Ina Remsen.t 


WuEeEn pure salicylic acid is dissolved in ordinary sulphuric acid by the 
aid of very little heat, and the product is neutralised with calcium 
carbonate, filtered from gypsum, precipitated by potassium carbonate, 
decolorised by animal charcoal, and allowed to crystallise, there are 
obtained prismatic crystals which have the composition C;H,O,SK, + 
2H.0; the water of crystallisation is not lost below 190°, the sub- 
stance beginning to decompose at 200°; from the mother-liquors of 
this salt, however, there is obtainable another salt which crystallises in 
quadratic tables very different from the prisms of the former salt; it is 
much more soluble, and contains C;H,O,SK, + 13H,0, the water of 
crystallisation being first lost at 180°, and decomposition commencing 
at 190°. Neither salt is altered in characters by further recrystallisa- 
tion; fused potassium hydrate does not act on these compounds so 
readily as on compounds which contain fewer substituted groups; one 


will doubtless yield the known oxysalicylic acid. 
C. R. A. W. 


On the Oxidation of Toluene-sulphuric Acids. By Ira Rumsen.t 


CrupvE toluene-sulphuric acid (mixture of ortho- and para-acids) was 
treated with potassium dichromate and sulphuric acid and gently heated 


* Zeitschr. f. Chem. [2], vii, 294. t Zeitschr. f. Chem, [2], vii, 296. 
} Zeitschr. f. Chem. [2], vii, 297. 
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to start the action; much heat was evolved, and gas was liberated 
continuously for about an hour, when the oxidation was completed ; 
the product was then precipitated by chalk, and the filtrate treated 
with baryta-water to precipitate chromic acid, and evaporated to dry- 
ness. The residue gave, with sulphuric acid and alcohol, a mixture of 
acids, one of which yielded a barium salt much more soluble than that 
from the other; the latter was found to be pure para-sulphobenzoic 
acid; the former was not analysed, but was believed to be ortho- 
sulphobenzoic acid, inasmuch as the mixture of the two acids con- 
verted into potassium salts and fused with potassium hydrate, yielded 
para-oxybenzoic acid, and also salicylic acid. Hence it appears that 
the methyl group in each of the two toluene-sulphuric acids was 
oxidised, and that (contrary to expectation) the ortho-acid was not 
completely oxidised and destroyed. 

The acid sodium-salt, and the neutral barium and calcium salts of 
para-sulphobenzoic acid have been prepared; the acid itself is not 
volatile, melts at about 200°, and is but little soluble in water. 

It is proposed to treat xylene-sulphuric and mesitylene-sulphuric 
acids in the same way, so as to obtain an oxydibasic and an oxy- 
tribasic acid. 


C. R. A. W. 


Miscellaneous Observations. By A. ENGELHARDT and P. 
LATSCHINOW.* 


Derivatives of Diphenyl_—This hydrocarbon may be prepared by mixing 
780 grams of benzene, 25 grams of iodine, and 1,256 grams of bromine. 
The reaction goes on quietly, but towards the end the heat of the 
water-bath has to be applied. On distillation the portion boiling below 
159° is collected separately, and, after drying and removing all traces 
of hydrobromic acid, 150 grams of sodium are added. If the reaction 
does not begin by itself, it is started by gently heating, but as soon as 
it begins, the mixture has to be well cooled. The products of the 
reaction consist of excess of benzene, of diphenyl (of which 120 grams 
were obtained), and of a liquid having a very high boiling point. In 
the retort there remains, besides sodium iodide, a black solid which 
can be volatilised by very strong heat. 

Monosulpho-diphenylic acid, Cy.HsSO;H, is formed by heating 50 
grams of the hydrocarbon with 70 grams of sulphuric acid until water 
and diphenyl escape. 

The liquid is now diluted with water and incompletely neutralised 
with potassium carbonate. On cooling, the potassium salt crystallises 
out, whilst the more soluble salt of the disulpho-acid remains in the 


mother-liquor. 


* Zeitschr. f. Chem., xiv, 259—263. 
VOL. XXIV. 4 B 
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C.H,SO;K + H,O is readily soluble in boiling water; on cooling, 
the solution solidifies to a magma of very fine hair-shaped crystals, 
which after some time change into a heavy powder. (C,,H,SO;)2Ba is 
obtained by adding barium chloride to a solution of the potassium salt, 
as a precipitate which crystallises from boiling water in small scales. 
(C\,H»SO;).Ca is also prepared by precipitation, and crystallises from 
. @ hot solution in long, thin, shining leaves. On heating the potassium 
salt until it acquired a brown colour, water and diphenyl were given 
off, and CyH,(SO;K). was left behind. 

Fittig’s disulpho-phenylic acid is formed by using an excess of sul- 
phuric acid. The potassium salt, C;H,(SO;K,) + 24H,0, crystallises 
in large lamin. Its solution iy precipitated by barium chloride in 
the cold, but by calcium chloride only when hot. 

By distilling potassium disulphophenylate with potassium cyanide, a 
colourless solid nitrile was formed, from which, by the action of alcoholic 
potash, a crystallised salt (C,;.H,(CO,K). ?) was obtained. By fusing 
the potassium salt of the disulpho-acid with caustic potash and adding 
hydrochloric acid to the solution of the fused mass, a crystalline precipi- 
tate was formed, which appeared to have the composition C,H,(SO;K). 
C.H,OH, as on distilling it, the crystalline phenol, C,.H,(OH)., is 
formed, probably thus— 

2C,H,(SO;K)C,-H,OH = C,.H.(OH). + Ci2Hs(SO;K)>. 


On Bromo-a-Sulphothymolic Acid.—The brominated acid is formed by 
adding bromine to a cold solution of the potassium salt of the sulpho- 
acid. The potassium salt, CjH,Br(SO;K)O, erystallises from hot 
water in long needles. The anhydrous barium salt is sparingly 
soluble in cold water, and crystallises from a boiling solution in thin 
silky needles. 

By heating the solution of the potassium salt on the water-bath 
with a little nitric acid, dinitrothymol is formed, the ammonium-salt of 
which crystallises from hot dilute ammonia in orange-red needles. By 
adding barium chloride to its concentrated solution, a yellow precipi- 
tate is formed, which crystallises from a boiling solution in thin 
shining-red needles, CyHy(NO,),BaO + 1$H,0. When the aqueous 
solution of barium «-sulphothymolate is heated with nitric acid, dinitro- 
thymol and barium sulphate are formed. 

On oxidising the a-sulpho-acid with chromic acid, a quinone (Lalle- 
mand’s thymoil) and acetone are formed. 

On Chrysanisic Acid.—By treating nitranisic acid with a mixture of 
nitric and sulphuric acids, chrysanic acid, dinitrophthalic acid, picric 
acid and anew acid are formed. The dinitrophthalic acid is as sparingly 
soluble in water as chrysanisic acid. It crystallises from a hot solu- 
tion in colourless rhombic plates. The ammonium salt forms thin 
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yellow needles, readily soluble in water. The barium salt is nearly 
insoluble in boiling water. The fourth acid is much more readily 


soluble, and forms also yellow salts. 
C. S. 


Communications from the University Laboratory of Goettingen. By 
H. HvuebNer.* 


1. On the Derivatives of B-Parabromo-sulphotoluene—By F. C. G. 
MvrLiErR.—By the action of sodium amalgam on this compound a 
toluene-sulphonic acidt is formed, which is an ortho-compound, as its 
amide differs from the known amides of the meta- and the para- 
acids. It melts at 91°—92°, and crystallises from a hot concentrated 
aqueous solution at 30° in very large, transparent plates, but from a 
more dilute solution it separates below 20° in short filaments. 

Nitro-8-Parabromotoluene-sulphonic Acid is obtained by adding finely 
powdered dry barium $-parabromotoluene-sulphonate to warm fuming 
nitric acid. It is soluble in water, alcohol, and ether, and crystallises 
in small deliquescent needles, which are grouped in stars. The acid 
and its salts have an intensely bitter taste. Most of the salts form 
microscopic but well defined crystals. 

The barium salt, (C;H,BrNO, . CH;.SO;),Ba + 2aq, separates from 
dilute aqueous solution in warty hard crystals; from a more concen- 
trated in flat needles grouped in stars. The lead salt (C,H,BrNO, . 
CH; . SO;)2Pb + 2aq, crystallises from a hot solution in shuttle-shaped 
needles. The anhydrous potassium salt crystallises like the lead salt. 
The sodium salt, C;H,BrNO,.CH;SO;Na + aq, forms long tufted needles. 
The anhydrous calcium salt is the only one which does not crystallise 
well. 

2. On the Action of Phosphorus Pentachloride upon Orthobromobenzoic 
Acid.— By the same.—The two compounds act easily on each other, 
bromobenzoyl chloride, C>HyBr.COCl, being formed, a colourless, 
strongly refracting liquid, boiling at 239°, and smelling like stewed 
turnips. On heating it with phosphorus pentachloride in sealed tubes 
it is acted upon only at 200°, the product being a mixture of different 
substances, and not as might be expected, bromobenzol-trichloride 
C,H,Br . CCls. ; 

3. On Sulpho- and Sulphonitro-dibromobenzene—By R. Doveias 
Wii. To obtain sulpho-dibromobenzene, dibromobenzene was dis- 
solved in Nordhausen sulphuric acid, the liquid diluted with water, 
neutralized with lime, the calcium salt decomposed by sulphuric acid, 
and the sulpho-acid dissolved out with alcohol. A better method, 
however, is to decompose the lead salt with sulphuretted hydrogen. 


* Zeitschr. f. Chem., xiv, 299—305. + Ibid., N.F., vii, 14. 
4p2 
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The sulpho-acid crystallises in silky needles, which gradually change 
into compact plates. It contains 2 mol. of water of crystallisation, 
and melts at about 117°, becoming brown at the same time. The fol- 
lowing salts were analysed :— 

(C,H;Br.SO;).Ca + 4H,0, forms long colourless needles, very soluble 
in water; C;H;Br.SO;Ag + 3H.0, transparent needles, and very soluble. 
(Cs;H;Br.SO;)2Pb + 3H,0, crystallises from a saturated solution in 
fine, long, six-sided prisms, which change after some time into large, 
compact, rhombic tables. (C;H;Br,SO;).Ba + 2H,O, forms four-sided 
tables, very soluble; C,H;Br.SO;Na + 14H20, long needles, very 
soluble ; CsH;Br.SO;K + H,0, fine, very soluble needles. 

Dibromonitrosulphobenzene, CsH,Br.NO.SO3H, is obtained as a viscous 
mass on boiling dibromosulphobenzene with fuming nitric acid. 
C.,H.Br.NO,SO;K + 23H.O forms small needles, soluble in alcohol and 
water; (C,H,Br,.NO,SO;),Ba + 24H20, groups of small needles. 
(C.H,Br.NO,SO;).Cu + H.O, is very soluble in water, alcohol, and 
ether; on evaporating the latter solution, it remains as a syrup, in 
which crystalline nodules gradually appear. (C;H.Br.NO.SO;).Pb + 
2H,0 forms very small, reddish needles, sparingly soluble in water. 
The strontium salt is very soluble, and crystallises in microscopic 


needles. 
4. On Bromo-sulphotoluenes. By H. Hursner. 


Action of Chlorine on Aldehyde. By Av. WurRtz.* 


THE author’s previous statementst that acetyl chloride, and the com- 
pound C,H,ClO, (obtainable by direct combination of acetyl chloride 
and aldehyde), are produced by the action of chlorine on aldehyde, 
having been disputed by Kramer and Pinner, fresh experiments have 
been made, the results of which perfectly corroborate those previously 
obtained. 

By passing chlorine through an ice-cold mixture of carbon per- 
chloride and one-tenth of its weight of aldehyde, in sunshine, till the 
liquid becomes strongly yellow, a product is obtained, which on agita- 
tion with mercury and distillation, gives off hydrogen chloride, and 
yields, after fractionating several times, a liquid boiling below 70°, 
and another boiling at about 120°. The first is a mixture of acetyl 
chloride and carbon perchloride, difficult to separate completely by dis- 
tillation alone ; water produces acetic and hydrochloric acids, with evo- 
lution of heat, whilst aniline gives acetanilide, melting at 113°, and 
giving correct numbers on analysis. 

The liquid boiling near 120° has the formula C,H,ClO,; on treating 


* Comptes rendus, lxxiii, 528. t+ Ann. Chim. Phys. [3], xlix, 58. 
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it with water, hydrochloric and acetic acids, are produced, and ap- 
parently aldehyde, from which the author concludes that this substance 
has not the composition CH,C1—CHO + CH;—CHO, as Kramer and 
Pinner contend, but that it contains the elements of acetyl chloride 
and aldehyde coalesced, either as— 


CH; 
| CH; 
CH 
AN oras CH—O 
O O | | 
\4 CClI—O 
CCl | 
| CH. 
OH;, 


C. R. A. W. 


On the Aldehyde of the Naphthalene Group. By J. BATTERSHALL.* 


AN intimate mixture of calcium formate and naphthoate was distilled 
at a very high temperature; the distillate contained much naphthalene 
and also naphthoic aldehyde, which was obtained in a pure state by 
shaking with sodic bisulphite and washing the resulting crystalline 
compound with ether till it became colourless, and finally by decomposi- 
tion of the white crystals with soda ley and distillation; the aldehyde, 
C,,H,0, passes over in colourless oily drops along with water. In the 
oure state it isa somewhat thick liquid of peculiar faint smell, and 
becomes coloured on exposure to air; it is heavier than water, boils at 
about 280°, but cannot be distilled without forming a small quantity of 
condensation products of higher boiling point; with steam, however, 
it can be volatilized readily, and without undergoing any change. 
Iso-naphthoic acid (from potassium 8-napthyl-sulphate) furnishes by 
similar treatment an aldehyde of very similar physical characters. 


C. R. A. W. 


On the Oxidation of the Ketones. By A. Poporr.t 


Methylphenyl ketone, CHs—CO—C,H;, boiling point 199°—200°, pre- 
pared by the action of zinc-methyl on benzoy] chloride, was oxidized 
(2 parts) with a mixture of 4 parts potassium bichromate, 5} parts 
sulphuric acid, and 20 pats water. Energetic reaction and immediate 
evolution of carbonic anhydride took place. On subsequently distil- 
ling, crystals were deposited in the condenser, which were recognized 
as benzoic acid, and a further quantity of the same was isolated in the 
form of calcium salt from the acid distillate’ No other acid could be 
detected either in the residue or in the distillate. 
* Zeitschr. f. Chem. [2], vii, 292, + Deut. Chem. Ges. Ber., iv, 720. 
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Ethylphenyl ketone, boiling point 208°—212°, from zinc ethyl and 
benzoyl chloride, was similarly oxidized. Carbonic anhydride was 
evolved, but in small quantity only. The silver salts obtained by 
fractionally saturating the acid distillate, contained respectively 51:9 
and 55°5 per cent. silver; silver benzoate contains 47°1 per cent., and 
a mixture of equal molecules of silver acetate and benzoate contains 
54°5 per cent. silver. The presence of both acids was, moreover, 
placed beyond all doubt by converting the portion of the distillate first 
passing over into potassium salt, and heating this with arsenic acid, 
when the smell of cacodyl was at once apparent. From the latter 
portion of the distillate, crystalline needles were obtained by extraction 
with ether, melting at 121°5°, and otherwise possessing all the 
characteristic properties of benzoic acid. 

It appears, then, that methylphenyl ketone is resolved by oxidation 
into benzoic acid and carbonic anhydride; ethylphenyl ketone into 
benzoic and acetic acids. In both cases the CO group remains combined 
with the aromatic residue, the fatty group alone becoming oxidized. 


H. E. A. 


Researches on the Uric Acid Group. By M. Nencx1.* 


THE object of the author’s experiments has been to obtain sulpho-deri- 
vatives of uric acid, in the hope that it would then be possible, by the 
subsequent removal of the sulphur, to synthesize uric acid. 

A mixture of 2—3 grms. sulpho-urea and the equivalent quantity of 
alloxan, was heated with concentrated alcoholic solution of sulphurous 
anhydride in sealed tubes to 100° for about five hours. The product 
was purified by repeated treatment with concentrated ammonia to 
remove uranil ; dissolution in caustic soda, rise of temperature being 
carefully avoided ; filtration; precipitation with solution of ammonium 
chloride, to remove sulphur; .and recrystallisation from very concen- 
trated hydrochloric, or better hydrobromic acid, from which it separates 
on cooling in slender needles, concentrically grouped, of the composi- 
tion N,C;0;SH,. This new body, which the author names sulpho- 
pseudourie acid, is probably formed according to the equation :— 


N.C,0,H,. + N.CSH, — N,C;0,SH, + O. 


It is insoluble in water and ammonia, difficultly soluble in hydro- 
chloric, but more readily in hydrobromic and sulphuric acids, being 


reprecipitated on the addition of water. All attempts to remove the. 


sulphur from it have been unsuccessful. It is readily soluble in the 


fixed alkalies, even in the cold; on warming, the solution becomes, 


yellow, and then contains the alkaline salt of a new body, precipitable 


* Deut. Chem. Ges. Ber., iv, 722. 
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from the very dilute solution by hydrochloric acid in the form of silky, 
glistening, microscopic plates, which on analysis gave numbers agreeing 
both with the formula of hydrated sulphoalloxantin, CsN,S.0;Hs + 2aq, 
and of sulphodialuric acid, C.N2SO;H, + 13aq. The instability of this 
substance renders a determination of the water of crystallisation 
difficult. 

On heating sulphopseudouric acid with twice its weight of concen- 
trated sulphuric acid to 150°, evolution of sulphurous anhydride takes 
place; the temperature was gradually raised to 200°, and the heating 
continued until the evolution of gas ceased. The purified product 
gives numbers agreeing with the formula NyC;SO.H,, and bears a great 
resemblauce to xanthine in all its reactions; it is, therefore, highly 


probable that it is the corresponding sulpho-compound. 
H. E. A. 


Formation of Secondary Monamines by the action of Bases of the for- 
mula C,He,7H,N.—On Naphthylamine Hydrochloride. By Cu. 
GIRARD and G. Voat.* 


Wuen aniline and naphthylamine hydrochloride are heated to 280° in 
sealed vessels for about thirty-six hours, the following reaction 
ensues :— 


C,H; C,H; H CyoH, 
H >N.HC1+ H >N =H >N.HCl1 + O,H; DN. 
H H H H 


“rom the products of the reaction, naphthyl-phenylamine is isolated by 
treatment with water, which leaves the base as an oily liquid which 
soon solidifies; by washing, pressure between bibulous paper, and 
crystallisation from alcohol, it is obtained in small crystals fusible at 
60°, and soluble in alcohol, benzene, and ether, its solutions exhibiting 
dichroism ; it distils unchanged at about 315° at 528 mm. pressure. 

Its hydrochloride is obtained in small crystals by passing hydro- 
chloric acid gas into a solution of the base in benzene; by ebullition of 
the benzene liquid it is mostly decomposed ; alcohol also partly decom- 
poses it, whilst water resolves it wholly imto hydrogen chloride and the 


free base. 
C,H, 
Cresyl-naphthylamine C, H; pN, is similarly obtained by the action 
H 


of toluidine on naphthylamine hydrochloride at 280° for 36 hours; it 
melts at 79° and distils at 290° at 528 mm. pressure; its hydrochloride 
is obtainable by the same means as those used for phenyl-naphthyl- 
amine, and is also decomposed by water. 


* Comptes rendus, lxxiii, 627. 
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Methyl-diphenylamine is similarly obtained by the action of methyl 
aniline on aniline hydrochloride at 280° for 36 hours; at ordinary 
temperatures it is liquid; it distils at 270° at 528 mm. pressure: 
heated with carbon sesquichloride it yields a magnificent blue-violet 


colouring matter. 
C. R. A. W. 


Methylisation of the Phenyl-group in Aniline. By A. W. Hormann 
and C. A. Marrius.* 


WHEN pure aniline boiling at 182°, is converted into hydrochloride, 
and this salt digested with pure methylic alcohol at a temperature of 
from 280°—300°, the following reactions take place :— 


C,H; 


CHst yao + Chto = on, $N,HC! + H,0. 
H, H H 


C.H, om C.H;) 
CH, $N,HCI + $F }O= CH, SHC] + HLO. 
H CH, 


This reaction has been employed for some years in the industrial 
factories of aniline colours ; on repeating this operation on a somewhat 
large laboratory scale (10 kilogs. aniline salt employed and 6 kilogs. 
methyl alcohol) there was ultimately obtained, besides a mixture of 
methyl- and dimethyl-aniline boiling at about 200°, a quantity of a 
basic oil of higher boiling point. In the anticipation that this oil con- 
tained bodies formed by reactions analogous to those by which the 
methyl-aniline had been produced, but where the hydrogen of the 
phenyl group had been further replaced, the mixture of hydrochlorides 
of methyl- and dimethyl-aniline arising from the first operation was 
again digested with excess of methyl aicohol at 300°; the quantity of 
high boiling basic oil thus obtained was much increased, and its range 
of boiling point heightened. 

Fractional distillation alone does not separate the several components 
of this oily mixture of bases. By treatment with methyl iodide, the frac- 
tions thus obtained furnished crystallised iodides which gave strongly 
alkaline hydroxyl-compounds with silver oxide, showing that the bases 
were tertiary. On crystallising these iodides by solution in alcohol 
and precipitation with ether, converting the purified iodides into 
chlorides by treatment with silver chloride, and partial precipitation 
with platinum chloride, or crystallisation of the platinum salts from 
boiling water, substances were finally obtained yielding analytical 


* Deut. Chem, Ges. Ber., iv, 220. 
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numbers which proved that the hydrogen of the phenyl group had 
actually been replaced by reactions similar to the following :— 


C,H; CH. C,Hs(CHs) 
CH, $N,HCl + HY O=H,O+ CH, $N,HCL 
CH; CH; 
C.H,(CH;) CH CeH3(CHs3)2 
CH,  $N,HCI + a O=H,O+ CH, $N,HCL. 
CH, CH, 
and so on; thus the following series of bases has been obtained :— 
Dimethyl-aniline ........ (CEs } N. 
Dimethyl-toluidine ...... GHD,” } N. 
Dimethyl-xylidine........ ae hat by. 
Dimethyl-cumidine ...... On). ~ N. 
Dimethyl-cymidine ...... ca cit, by 


The final body Oa \ N, has not yet been proved to exist among 


the products of the action of methylic alcohol on aniline hydro- 
chloride. 

Experiments to decide whether the dimethyl-xylidine thus produced 
is identical with that arising from the methylisation of xylidine ; 
whether the dimethyl]-toluidine belongs to the toluidine or paratoluidine 
series; whether it is possible similarly to ethylize, amylize, &c., the 
phenyl group, and so on, are promised, and some are already in 
progress, 

In al] probability the equations given above only represent the end- 
reactions taking place ; no doubt methyl chloride is formed, and is the 
true agent which brings about the substitution. 


C. R. A. W. 


On some Derivatives of Orthotoluidine. By E. Wrosutvsxy.* 


Tue orthotoluidine employed was prepared from orthonitroparatolui- 
dine; but instead of converting the azo-compound into sulphate, the 
nitrotoluidine was added in small portions to alcohol saturated with 
nitrous acid. The reaction proceeds in the cold, and the yield is not 
smaller than that given by the earlier process. On passing bromine 
vapour into hydrochloric acid solution of orthotoluidine, the bromine 


* Zeitschr. f. Chem. [2], vii, 271-—273. 
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is absorbed at once, and white flakes are deposited. These white 
flakes consist of tribromorthotoludine C,H,BrBr,,.NH:,, difficultly 
soluble in alcohol, from which it crystallises in beautiful long needles. 
It melts at 97°, and does not combine with acids. When tribromo- 
toluidine is added to alcohol saturated with nitrous acid, an energetic 
reaction ensues, in consequence of which tribromotoluene is formed, 
together with aldehyde and nitrogen. Tribromotoluene, C;H;BrBr,,2, 
crystallises from benzene in long silky needles, which melt at 70° and 
boil at 290° without decomposition. It yields a crystallisable nitro- 
compound, C;H,NO,Br;, which melts at 215°. 

It is noteworthy that a dibromo-derivative only is obtained from 
para- and meta-toluidine, while orthotoluidine furnishes a tribromo- 
derivative. Dibromorthotoluidine, C;H;Br,,2.NH,2, is obtainable by the 
action of potash on dibromacetoorthotoluidine ; it crystallises in silky 
needles, melts at 92°5°, and does not combine with acids. From this 
dibromotoluidine a new dibromotoluene was obtained, isomeric with 
the five dibromotoluenes already known. . 

In a former communication, the author, by comparing the methods 
of preparation, elucidated the structure of five isomeric forms of di- 
bromotoluene, which left only one modification with the structure 
1:3: 5 to be prepared. His expectation of obtaining this body from 
dibromorthotoluidine is confirmed by experiment. This dibromotoluene, 
C;H,.Br,,2, is a liquid which does not crystallise at — 20°; its specific 
gravity at 22° = 1°812; it boils at 246°. By nitration, it yields witro- 
dibromotoluene, C;H;NO,Br,,2, a body melting at 79°. 

A tabular view of the six dibromotoluenes is given, showing the 
differences which exist in their melting and boiling points, and specific 
gravities, or in the melting points of their nitro- and amido-derivatives. 

The author considers that further experiments are necessary before 
accepting Victor Meyer’s views respecting the salicylic and ortho- 
benzoic acid series, viz., that salicylic acid belongs to the ortho-series 
(1 : 2), and oxybenzoic acid to the meta-series (1 : 3). 

W. Hz. D. 


On Monacetorosaniline. By C. BecHERHINN.* 


Tuis substance is obtained by the action of acetamide on rosaniline 
hydrochloride, with simultaneous formation of ammonia: CH,)N; + 
C.H;0.NH, = C»His(C2H;0)N; + NH;. 200 grams of fuchsine are 
heated with 40 grams of acetamide up to 180°—185° until no more 
ammonia is evolved; the undecomposed fuchsine is removed with 
water, and the product is dissolved in alcohol, and precipitated with 


* Wien. Acad. Ber. [2], lxii, 412; Zeitschr. f. Chem. [2], vii, 285. 
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hydrochloric acid. The monacetorosaniline hydrochloride is purified 
by washing and repeated precipitation. 

Monacetorosaniline is a chocolate-brown powder, soluble in alcohol, 
with a red colour, insoluble in water, ether, and alkalies, and having the 
composition CH .(C,H,O)HCl. From its alcoholic solution it is 
obtained by evaporation, with a dark bronze metallic lustre, which ap- 
pears dark blue by transmitted light. Its solutions are precipitated 
by carbonic anhydride and by alkalies, whilst hydrochloric acid in 
excess colours it dark green. It does not fix well on fibres. The free 
base, CoHis(C2H;0)N3, is obtained by caustic alkalies as a red-brown 
powder, which by oxidation in the air changes to a red-violet; it is 
easily soluble in alcohol, chloroform, and carbon disulphide, with a 
red-brown colour, but is insoluble in ether, water, and in alkalies. 
From its alcoholic solution it is obtained by evaporation as a red-brown 
vitreous mass. When heated to 130° with alcoholic potash, it yields 
rosaniline and acetic acid. With sodium-amalgam, it gives a yellow 
reduction-product, the hydrochloride of which is soluble in alcohol 


with a blue colour, and is precipitated with ether. 
A. P. 


On certain Derivatives of Piperidine. By J. W. Briinu.* 


Tue researches of Cahours have shown that piperidine is a secondary 
monamine, ‘.c., that it requires the fixation of two methyl-, amyl-, &c., 
atoms to convert it into an ammonium base: hence the action of 
ethylene dibromide, according to the analogies observed by Hofmann, 
might be expected to give rise to either of the four bodies :— 


Vinyl- Bromethyl- Oxethyl- Ethylene-dipiperidyl- 
piperidine. piperidine. piperidine. diamine. 
CsHio CsHio CsHio (CsHio)2 
Gif’ cups’  cHos™® CH, f 8 


Of these the last appears to be principally produced. 

On mixing 20 parts piperidine and 22 of ethyline dibromide, much 
heat is evolved, the temperature rising to 200° ; the product is a nearly 
white solid mass, readily soluble in cold or hot water; from the 
aqueous solution alcohol precipitates small shining crystals, which may 
be purified by recrystallisation from boiling alcohol and washing with 
cold alcohol and ether, in which the product is practically insoluble ; 
the pure substance gives numbers agreeing with the formula 


(Cs5Hio)2(C2H,) N2.2HBr. 


From the hydrobromide dissolved in water, caustic potash precipi- 
tates the base; this is a clear oily liquid, which boils at 263°, and has 


* j)eut. Chem. Ges. Ber., iv, 738. 
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powerful basic properties: in a freezing mixture it solidifies to a cry- 
stalline mass that melts at + 4°. 

The nitrate, sulphate, oxalate, and hydrochloride, also the gold and 
platinum salts have been prepared; all are crystalline; the platinum 
salt is {(C;H1)2(C2Hy)N2.2HCl} PtCh. 

By the further action of ethylene dibromide on ethylene-dipiperidyl- 
diamine, there is produced, without disengagement of heat. the corre- 
sponding compound, {(C;H,o)2(C2H;)2.N2} Br, = diethuzene-dipiperidyl- 
diammonium bromide ; this, like the preceding, is soiuble in water, and 
may be purified by precipitation by alcohol: treated with silver oxide, 
it, apparently, forms the corresponding di-hydroxyl compound 
{(CsHi0)2(C2Hs)2N2}(OH)2, which on distillation splits up, forming the 
mono-ethylene base; possibly acetic aldehyde and crotonic aldehyde 


are simultaneously formed from this diammonium hydrate. 
C. R. A. W. 


On the Alkaloids of Opium. By O. Hesse.* 


In order to obtain the rarer alkaloids, the black mother-liquors were 
taken (as obtained in the Robertson-Gregory process) from which 
the hydrochlorides of morphine, codeine, and pseudomorpbine, had 
been separated. This liquor was first treated with an equal volume of 
water and precipitated with excess of ammonia; the clear liquor was 
exhausted with ether, and this again treated in the manner described in 
the Ann. Ch. Pharm. cliii, 47. The alkaloids thus obtained can be 
now separated into two parts, the one part insoluble, and the other 
soluble in excess of sodium hydrate. The alkaline solution treated 
according to a former method, deposits first a smal! quantity of lan- 
thopine, the filtrate from which contains neither codeine nor meconi- 
dine, for it is not coloured on warming with sulphuric acid; from it 
the author has obtained a small quantity of codamine. The solution 
is precipitated with ammonia, and the hard precipitate dissolved in a 
very small quantity of boiling dilute alcohol. White crystals are 
thereby obtained, from which the laudanine is separated by the action 
of hydriodic acid, with which it forms a difficultly soluble compound. 
Laudanine has the composition CH,;NO,, instead of the formula 
C»H,;NO;, as formerly given; its melting point is 166°. Codamine 
is found to melt at 126°, instead of 121°, and has probably the com- 
position C2H.;N Ox. 

The portion insoluble in sodic hydrate, which must contain the 
thebaine and papaverine, is dissolved in acetic acid, and the solution is 
neutralized in presence of alcohol, whereupon a crystalline pvecipitate 
is formed, consisting of papaverine and narcotine, which can be sepa- 

* Deut. Chem. Ges. Ber., iv, 693. 
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rated by oxalic acid. The melting point of narcotine is given by the 
author as 176°, instead of 170°. 

Papaverine, C.,H»,NO;, when absolutely pure, dissolves in small 
quantities of sulphuric acid without coloration; generally, however, 
on warming a crystal of papaverine with concentrated sulphuric acid, 
a dark blue colour is produced, but when other crystals are added the 
colour is not increased; on the addition of water, papaverine sulphate 
is precipitated, as a resinous mass, which after a short time solidifies. 
No other alkaloid of opium gives this reaction ; pseudomorphine, which 
is the only one that is precipitated from its sulphuric acid solution by 
water, is obtained as a crystalline powder, not a resinous precipitate. 
Dilute nitric acid converts papaverine readily into nitropapaverine, 
C.,H(NO.)NO, + H,O, which occurs in colourless thin prisms, melting 
at 163°, and becoming yellow on exposure to light. When chloride of 
zinc and impure papaverine hydrochloride are allowed to act together 
for a short time, the impurities are decomposed, and a hydrochloride of 
an alkaloid is obtained, which agrees in properties with pure papaverine 
hydrochloride. The new alkaloid forms with acids very handsome 
crystalline salts, resembling the salts of cryptopine. 

The neutralized acetic acid solution, from which the narcotine and 
papaverine have been separated, contains thebaine, which can be separated 
as the bitartrate by adding powdered tartaric acid. Instead, however, 
of tartaric acid, concentrated hydrochloric acid is added, which keeps 
the thebaine in solution, whereupon crystals of cryptopine hydrochloride 
are formed. From the dark-coloured liquid still remaining the author 
has been able to separate three other alkaloids, protopine, laudanosine, 
and hydrocotarnine, by processes which will be described in another 
memoir. 

Cryptopine, C2H.3NO;, melts at 217°, dissolves easily in chloroform, 
with difficulty in alcohol, and is insoluble in ether. It is strongly 
basic, and forms salts which can be obtained in crystals; with hydro- 
chloric acid it forms two salts C.,H.;NO;.HCl -+ 6H.O, and with 5H,O, 
but the author has not obtained the salt with 2HCl, as found by 
T. and H. Smith. It is precipitated from cold neutral solution by 
hydrochloric acid as a gelatinous mass, but from hot solutions prisms 
are deposited. 

Protopine, C2H,,NO;, may be separated easily from the former alka- 
loid; it forms solid prisms with hydrochloric acid. It melts at 202°, 
and is somewhat difficultly soluble in alcohol and insoluble in ether. 

Laudanosine, C,H»;NO,, dissolves sparingly in cold, but easily in 
hot benzol; it forms colourless prisms which melt at 89°. It is easily 
soluble in alcohol and ether, and has a basic reaction; with hydriodic 
acid it forms a very difficultly soluble salt. 

Hydrocotarnine, Cy,H,;NOs, crystallises in large colourless prisms, 
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with $H,0 as water of crystallisation; they melt at 50°, and give up 
the 4-atom water. It volatilizes at 100° with partial decomposition, it 
dissolves easily in ether and alcohol; behaves like narcotine with con- 
centrated sulphuric acid. Its reaction is basic, and it neutralizes 
dilute acids, forming salts which are easily soluble in water. 

The author appends a valuable table, giving the colorations observed 
when the various alkaloids are dissolved in pure strong sulphuric 
acid, and in acid containing traces of iron. 


Dissolves in pure acid. In acid containing oxide of iron. 
At 20°. At 150°. At 20°. | At 150°. 
Codeine........ Colourless...... Dirty green ....| Blue .......... | Dirty green. 
Codamine......| Colourless......| Dirty red violet — — } | Deep violet. 
Brown red, } | 
° Very faint rose- —e similar to co- || At first green, 
Leudanine.... { BOM sececces } Seay eee viet baltic nitrate | then deep violet. 
solution .... 
Faint rose-red, | 
: somewhat . . , 
Laudanosine. . stronger than IO sc oc0nss on PO sso csawne | Ditto 
laudanine .. 
At first yellow, | 
: then violet, : ; ; 
Cryptopine .. and _ finally Dirty green ....| Deep violet .... Dirty green. 
deep violet .. 
At first yellow, | ™ . 
: then red, and {| Dirty greenish : | Dirty _—_greenis 
" Protopine .... finally bluish- brown ...... Ditto .. ++... brown. 
FEd 2. cceeee 


a F. 


On the Betuine of the Phosphorus Series. By ArtHur H. MeEyveEr.* 


By the action of triethylphosphine on chloracetic acid, and of silver 
hydrate on the product of this action, Hofmannt has obtained a body 
which appears to be tri-ethylated glycocine, having the N replaced 
by P; similarly tri-ethylated glycocine itself is obtainable from tri- 
ethylamine, and tri-methylated glycocine from tri-methylamine; this 
last product is identical with the oryneurine of Liebreich,f and the 
betaine of Scheibler§ (from Beta vulgaris). The author finds that 
trimethylphosphine (from phosphonium iodide and methyl alcohol) 
undergoes a similar reaction. 

Equivalent quantities of trimethylphosphine and chloracetic acid 
(1 molecule of each) heated to 100° in a sealed tube for 5 or 6 hours 


+ Proc. Roy. Soc., xi, 525. 


* Deut. Chem. Ges. Ber., iv, 734. 
§ Zeit. f. Chem., ix, 279. 


t Deut. Chem. Ges. Ber., ii, 18 and 167. 
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from a compound precisely analogous to that produced with triethyl- 
phosphine, and having the composition (CH;);(C.H;0.)P.Cl; this 
combines with platinic chloride, forming a platinum salt (C;H,PO, . 
HCl),PtCl, and by treatment with sulphuric acid furnishes a sulphate 
from which the free base is obtainable by treating it with baryta water, 
and the filtrate with carbonic acid. This base gives crystalline salts 
with hydriodic and nitric acids, the former of which was analysed; the 
base itself is a very hygroscopic crystalline mass, destitute of reaction 
on vegetable colouring matters; though it was not analysed, the 
author believes it to be trimethylated phosphoylycocine, i.e., the betaine 


of the phosphorus series = C,H.(CH3)3PO.. C. R. A. W. 


Production of Urea by the Decomposition of Aqueous Hydrocyanic Acid. 
By G. Campant.* 

A quantity of aqueous hydrocyanic acid having been left in a glass 
cylinder mere!y covered with a funnel and a glass plate, till the liquid 
had evaporated, a solid residue was found at the bottom, consisting 
partly of brown amorphous matter, partly of yellowish crystals, which 
in form, taste, reaction with mercuric nitrate, mercuric chloride and 
potash, &c., exhibited all the characters of urea. This result confirms 
the observation formerly made by the author (Nuovo Cimento, t. 18) 
respecting the portion soluble in water, of the product obtained by the 
gradual decomposition of aqueous hydrocyanic acid. H. W. 


Nigella Seeds or Black Cummin. By F. A. FLickiGer.t 


Tue seeds of Nigella sativa, a ranunculaceous plant growing on the 
Mediterranean coasts, in Egypt, Trans-Caucasia, and India, were 
found by Reinsch in 1841 to yield 35°8 per cent. of fat oil, 0°8 per cent. 
of volatile oil, and only 0°6 per cent. of ash. He gave the name of 
Nigellin to a bitter extract resembling turpentine, yet soluble in water 
as well as in alcohol, though not in ether. 

By submitting 25 Ib. of fresh seed to distillation, Fliickiger has ob- 
tained a nearly colourless essential oil in even smaller quantity than 
Reinsch. It hasa slight odour, somewhat resembling that of parsley oil, 
with a magnificent bluish fluorescence, as already remarked by Reinsch. 

In a column 50 mm. long, this oil deviates the ray of polarized 
light 9°8° to the left. Its specific gravity is 0°8909. The chief part 
of it, when distilled with chloride of calcium ina current of dry car- 
bonic acid, comes over at 256°. In an elementary analysis it yielded 
—carbon 83°3, and hydrogen 11°8 per cent., corresponding to the for- 


mula 2C,oH;..H,0. 
+ Pharm. J. Trans. [2], ii, 161. 


* Gazzetta chimica Italiana, i, 472. 
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The residual portion was almost entirely devoid of rotatory power ; it 
yielded carbon—87'89, and hydrogen 11‘72 per cent., after having 
been rectified by means of sodium. This part of the oil consequently 
belongs to the terebenes C,oHy,. 

The fat oil extracted by means of boiling ether, from seed grown in 
Germany, previously finely powdered (necessarily including some 
essential oil which imparted to the other its fluorescence) amounted to 
25°6 per cent. 1t is a fluid fat which does not congeal at 15°; it was 
found to consist chiefly of olein, besides which it yielded a considerable 
amount of a solid fatty acid, the crystals of which, after reiterated 
purification, melted at 55°. The melting point did not rise by re- 
crystallisation, the acid being probably a mixture of palmitic and 
myristic acids. 

Nigella seeds, powdered and dried over sulphuric acid, yielded 3°3195 
per cent. of nitrogen, answering te about 214 per cent. of albuminous 
matter. 

It is stated in the Pharmacopoeia of India, that Nigella seeds are 
carminative, and they were formerly so regarded in Europe. In the 
East generally they are used as a condiment to food, and in Greece, 
Turkey, and Egypt, they are frequently strewed over the surface of 
bread and cakes in the same manner as anise or sesame. The fixed oil 
of the seeds is also expressed for use. 


The Purgative Principles of Alexandrian Senna. By Bourcotin and 
Boucuat.* 


Tue results obtained by different chemists with respect to this drug 
being very contradictory, the authors have subjected it to a further 
examination, from which they infer that senna cannot be classed with 
the plants possessing but a single purgative principle, and that no 
single one of the constituent principles of the plant, taken by itself, 
can pretend to represent the whole of its general properties. In other 
words, besides chrysophanic acid, which exists in small quantity only, 
senna contains at least two other purgative principles: one represented 
by cathartic acid, the other contained in the cathartine of Lassaigne 
and Feneulle. The authors have satisfied themselves, that cathartine 
does not contain a trace of cathartic acid. 

The best preparation of senna is the aqueous infusion, with or with- 
out the mucilaginous matter,—such as that described in the memoir 
under the name of liquid extract, which is obtained by mixing the 
aqueous infusion with alcohol to precipitate mucilaginous matter, and 
evaporating at a gentle heat till a liquid remains equal in weight to 


the leaves originally used. 


* Pharm. J. Trans. [2], ii, 223. 
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The liquid so obtained is of a dark brownish-yellow colour, and has 
a bitter, slightly nauseous flavour. It gives no precipitate with water 
or proof-spirit, but with absolute alcohol it yields an abundant blackish 
precipitate, containing the cathartic acid of Dragendorff and Kubly. 


Physiological Chemistry. 


On Proteids, By H. Huastwerz and I. HABERMANN.* 


NorwirustanpinG the great advances in chemistry of late years, and 
specially in the synthesis of organic compounds, little is as yet known 
regarding the constitution of protein substances. The authors, however, 
see numerous indications which point to the carbohydrates as playing 
an important part in the formation of these substances. Both groups, 
the carbohydrates and the proteids, include a host of isomeric and 
polymeric substances, some soluble and unorganised, as dextrin, albu- 
bin, &c., others insoluble and organised, as cellulose, animal cellular 
tissue, keratin, &c. The insoluble seem to be derived from the soluble 
by molecular condensation. Intermediate between the two forms 
seems protoplasm. Numerous parallels can be drawn between the 
carbohydrates and the proteids. The mucus-like carbohydrates re- 
semble animal mucus. Dried albumin, dried soluble fibrin, and casein 
resemble gum and dextrin. The protoplasm of plants corresponds to 
the granulose of animals, cellulose to animal cellular tissue, hardened 
cellulose to keratin, &c. 

In both groups are substances which swell up in water without un- 
dergoing solution. Some gums, like proteids, require the presence of 
alkaline bases for their solution. The passing from the soluble to the 
insoluble form and vice versd, is seen in both. 

The substances of both groups undergo fermentation, and the chief 
products of fermentation stand in a manifest and simple relation to 
each other. Only for tyrosine is there no corresponding non-nitro- 
genous fermentation-product of the carbohydrates. 

These and many other facts render it probable that the proteids and 
carbohydrates stand in a genetic relation to each other. With a view 
to determine more definitely the nature of this relation, the experi- 
ments of which the results are here detailed, were undertaken. Thu 
method employed was to dissolve and decompose the proteids (animal 
and vegetable albumin, casein and fibrin) by means of bromine and 
water. To this end, given quantities of the substances corresponding 
to 50 grams dry substance were introduced into a champagne bottle, 
together with } litre of water and 50 grams bromine. The bottle was 


¢ 
“ 


* Ann. Chem. Pharm., clix, 304—333. 
VOL. XXIV. 4 ¢ 
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securely closed by means of a cork, through which passed a small tube, 
the free end of which was hermetically sealed. The bottle was placed 
in a water-bath, kept at a constant level and constant heat. When the 
first quantity of bromine had disappeared, the cooled bottle was freed 
from vapour by opening the closed end of the tube, fresh bromine was 
added, the tube closed, and the bottle again placed in the same condi- 
tion as before. 

Among the gases which were evolved when the bottle was opened, 
the chief was carbonic acid. In all cases there remained an insoluble 
residue no longer capable of being acted on by bromine (A). This 
substance is brown, often flocculent, but mostly of pasty consistence. 
In the former case it exhibits the characters of humus, and is only 
partially soluble in alcohol. What remains insoluble in alcohol is 
soluble in alkaline liquids—again precipitable by acids. It is non- 
nitrogenous. If it is pasty, a great portion is soluble in alcohol, leaving 
numerous small glistening crystals. These, when purified by sublima- 
tion, form golden yellow glistening scales having all the characters of 
bromanil. The alcoholic solution leaves on evaporation a resinous 
mass. When this was boiled in a flask with faintly alkaline water, a 
part sublimed and formed crystals. These contained both bromine 
and nitrogen. When dissolved in hot alcohol they formed on cooling 
a meshwork of silky crystals. They agreed in properties with tribrom- 
amido-benzoic acid. The residue in the flask, after cooling and addition 
of dilute sulphuric acid, gave a small quantity of a pitch-like sub- 
stance. The acidified liquid yielded to ether a rancid-smelling, thickish, 
yellowish acid, which contained a little bromine. This acid appeared 
to be caproic acid. It results from the decomposition of leucine. 

The contents of the bottle freed from the insoluble residue, A, were 
distilled. The distillate in all cases consisted of water containing acid 
and a heavier, more or less marked layer of a fluid coloured brown 
by free bromine. At the same time, traces of a bromininated sub- 
stance crystallised on the cool part of the tube (B a and db). The 
bromine was separated from the liquid by washing with dilute caustic 
potash. This substance proved to be bromoform. The sublimate re- 
sembled bromobenzoie acid. 

The liquid which remained in the retort after the distillation of B, 
was filtered. The filtrate was exhausted with ether, and gave, after 
evaporation of the ether, a yellowish or brownish, intensely pungent, 
oily liquid, which always contained a greater or smaller quantity 
of crystals consisting of oxalic acid. The oily liquid (C) was miscible 
with alcohol and water, and had a very strong acid reaction. It ap- 
peared to be a mixture of mono- and dibromoacetic acids. 

The liquid which remained after extraction with ether was freed 
from bromine by silver-oxide, and gave, on addition of neutral 
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acetate of lead, a copious precipitate containing oxalic acid, a little 
phosphoric acid, and some colouring matter (E). 

The filtrate from the precipitate gave, with basic acetate of lead, a 
more copious precipitate (F). Freed from lead, it formed a peculiar 
gelatinous substance, having an intensely acid reaction. Dissolved 
and treated with baryta, it gave a precipitate of sulphate and phos- 
phate of baryta. The filtrate gave with basic lead-acetate a lead salt 
which, when freed from lead, left an acid which formed blue crystals 
with cupric oxide. The acid was aspartic acid. Probably also there 
was some melamic acid. Glutamic acid was never found. 

The liquid (G) which remained after the separation of E and F, 
when freed from lead and evaporated to the consistence of a syrup, 
formed a powdery, whitish deposit on the sides of the vessel (H). 
This substance was soluble in boiling water and dilute alcohol, from 
which it crystallised in scales. It was found to be leucine. 

The syrupy substance, after the separation of H, when treated with 
alcohol, was partly dissolved (I); the rest was converted into a friable 
mass (K). 

The alcoholic solution on evaporation deposited fine crystals which 


had the characters of lewcimide. 
The friable mass resembled the soluble modification of proteids or 


peptones. 

In no case was tyrosine found, but bromanil and tribromoamido- 
benzoic acid are in all likelihood the products of its decomposition by 
bromine. 

The decomposition-products of the proteids can all be ranged under 
the fatty and aromatic series. The highest members of the groups are 
leucine, aspartic acid, glutamic acid, and tyrosine; all the others are 
derivates from these. 

Urea and uric acid have not yet been produced, but the authors hope 
by future experiments to throw light on these substances also. 


D. F. 


Gelatiniform Matter, Albuminose, Exalbumin, Galactin. By M. 
Morin? * 


Tue author asserts that the substances described as albuminose and 
exalbumin respectively, are identical with the gelatiniform substances 
discovered by him in 1842. He now proposes to term it galactin, 
because milk forms its most abundant source. From this liquid, galec- 
tin is prepared by first precipitating the casein with acetic acid, 
coagulating the albumin by boiling, removing fat by ether, concentra- 
tion, filtration from earthy phosphates, allowing the sugar to crystallise 
out, and, finally, precipitating the galactin by alcohol. As thus pre- 


* J. Pharm. [4], xiv, 11—20. 
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pared, it contains a little gelatin. 35 parts of dried milk yielded 
about 1 part of galactin. 

Galactin is soluble in water, insoluble in ether and in alcohol, and is 
not transformed into gelatin by boiling its aqueous solution. It is 
precipitated by tannin, but the precipitate differs from the correspond- 
ing precipitate with gelatin in redissolving at a temperature of 60°. 
This property renders the detection of galactin in morbid fluids easy. 

Galactin is an azotized substance; it emulsifies fats, and is found 
normally in the blood, the gastric juice, the membranes, the fluid of 
the foetal cotyledons, milk, and eggs; also in many morbid fluids. 
Moreover, as it exists in notable quantity in the juices of edible plants, 
galactin probably plays an important part in the nutritive processes of 
the animal economy. The paper contains some physiological specula- 
tions relative to this and other questions. T. S. 


Utilisation of certain Inorganic Constituents in the Animal Body. By 

K. Vorr.* 
THE importance of certain inorganic substances for nutrition was first 
recognised by Liebig, and confirmed by Forster, who showed by ex- 
periment, that if an animal was supplied with food from which the 
inorganic constitucnts were absent, although all the other necessary 
ingredients were present, it died almost as quickly as one which had 
been deprived of food altogether. Liebig believed that in order to 
sustain life, all the inorganic constituents necessary for the construction 
of the body must be present in the food ready formed and in suffizient 
quantity. Forster found that an animal may live a long time on food 
which does not contain salts in sufficient quantity for the processes 
which take place in the body, as the amount absorbed from the intes- 
tine may be supplemented by salts which are liberated by the decom- 
position of organic substances in the body and are used over again. 
In the present paper, Voit shows that it is not necessary for the food 
to contain an ash whose composition corresponds exactly with the re- 
quirements of the blood or organs, and that the most manifold pro- 
cesses of compensation may occur in the organism. Besides the 
inorganic materials necessary for the body, others which are unneces- 
sary may be present in the food, and may enter the blood, but the 
organs possess the power of selecting those which are needful, and the 
others are excreted. Several examples of this are given by the 
author. 

There are some substances, such as muscle, yolk of egg, wheat, &c., 
whose ash contains more phosphoric acid than is necessary to form 
bibasic salts with its alkali and alkaline earths ; others again, such as 
blood, milk, white of egg, and peas, contain alkali in excess. 

* Wien. Acad. Rer., lxii; N. Repert. Pharm., xx, 422—432. 
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It might be supposed that no free alkali could be produced in the 
body from food whose ash contained free phosphoric acid, and that, 
therefore such articles of food, as wheat, yolk of egg, and muscle, 
could not of themselves nourish the body in which free alkali is 
present in the blood and juices. 

This supposition would also seem to be confirmed by experiment. 
Chossat found that pigeons fed upon grain alone, soon became unwell, 
and died after eight or ten months from diarrhoea. Magendie ob- 
served, that dogs fed on the yolk of eggs alone, refused them entirely 
on the fourth day, and that dogs fed on the yolk and whites lived long, 
but became thin and weak. The result in these cases might be due, 
however, to insufficient quantity, and not imperfect quality; and Voit 
fed pigeons, whose brain had been removed, on nothing but wheat and 
hard water, for nearly two years, without their nutrition being impaired, 
and kept pigeons alive, without loss of weight, and with the alkalinity 
of the blood unchanged, for weeks on the yolk of egg alone. Dogs 
can also be nourished perfectly for years on meat alone or meat and 
fat. 

These experiments show that the animal body may be sustained by 
articles of food which leave an ash containing excess of phosphoric acid, 
and therefore, the blood and fluids must have the power of retaining 
firmly their excess of alkali and also of supplementing it from acid 
salts of alkalis, the excess of acid being excreted. 

Voit tried to imitate this by adding a little dilute phosphoric acid to 
strongly alkaline albumin, and then dialysing it, but was unable to 
find free acid in the first diffusate. The separation of acid from the 
alkaline blood is further shown by the acidity of the urine after taking 
dilute sulphuric acid; by the continued alkalinity of the blood, and the 
presence of free phosphoric acid in the urine of swine fed on bran 
which leaves an acid ash; and by the fact that acids do not take alkali 
with them from the blood when they are excreted, which appears from 
Wohler’s observation, that vegetable acids taken into the intestine are 
excreted as such in the urine, while their alkaline salts are excreted as 
carbonates; and also from the circumstance that the acidity of the 
urinary ash corresponds with that of the food eaten, being alkaline when 
the animal has been fed on meat or peas, and acid when on yolk of egg. 
In the embryo the excretion of phosphoric acid is impossible, and yet 
organs ate formed. It had been supposed that the phosphoric acid in 
the yolk was neutralised by lime from the shell; but Ernest Hermann, 
under Voit’s direction, found that neither the weight nor the amount of 
inorganic substances in the shell was altered during incubation. The 
alkali for the blood of the chick is derived from the white of the egg, 
which contains so much alkali that the ash of the whole egg is alkaline, 
although that of the yolk alone is acid. T. L. B. 
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Manganese in the Blood. By G. Campani.* 


Tue author finds that manganese exists in ox-blood, in the corpuscles 
as well as in the serum, both of which also contain iron; and that 
on examining equal weights of the ash of the corpuscles and of the 
portion of the serum-ash which is insoluble in water, both manganese 
and iron are found to exist more copiously in the ash of the corpuscles 
than in that of the serum. The portion of the serum-ash which is 
soluble in water contains traces of iron but no manganese. 


H. W. 


Assimilation of Meadow-hay by Sheep. By MAarcxer.t 


Tue author made numerous experiments with two samples of meadow- 
hay, and two experiments with hay of the second cutting. He found 
that, for 100 of the various constituents consumed, the following pro- 


portions were digested :— 
HayI. MHayII. Hay 2nd cutting. 


Total organic matter............ 60°2 61°9 70°2 
Albuminous compounds ........ 54°7 544, 68°3 
GE SD osc vcsccccccccs veers 60°6 57°4 68-2 
Non-nitrogenous extractive matter 61:7 68-0 742 


The portion of the fibre digested was the cellulose. The author added 
gluten, starch, bean-meal, and bean-meal and starch to the hay, to 
ascertain whether alteration of its composition had any influence on its 
digestibility. Gluten had no effect. Starch reduced the proportion 
of albumin digested. When starch was used, much passed undigested. 
When bean-meal was added to the starch, all the starch was digested. 

The nitrogen in the excreta was found to equal the nitrogen con- 
sumed in food, unless albumin was assimilated. No nitrogen was lost. 
An increase of albumin in food does not necessarily determine a 
greater assimilation of albumin. An increase of the non-nitrogenous 


part of food does increase the proportion of albumin assimilated. 
R. W. 


Assimilation of Clover-hay, and Mangolds by Sheep. 
By E. Wotrr.{ 


Tue author first fed two sheep with hay made from red clover; he 
then fed the same sheep with clover-hay, and mangolds. Having 
ascertained in the first experiment what proportion of the different 


* Gazzetta chimica Italiana, i, 469. + Versuchs Stationen Organ, xiii, 16—24. 
t Versuchs Stationen Organ, xiii, 21—23. 
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ingredients of the hay was digested, he assumes that the same propor- 
tion of the hay was digested during the second diet, and then finds by 
calculation, what proportion of the constituents of the beet-root had 
been digested. The composition of the foods used, and the mean pro- 
portion of the various constituents digested, were as follows :— 


Red Clover Hay. | Mangold Wurzel. 
| 
Constituents of Food. | Digested for | Digested for 
Composition | 100 of each | Composition | 100 of each 
per cent. constituent | per cent. constituent 
supplied. | supplied. 
| ane 
BE cscnsncainasen | 17°51 — | 89-17 — 
OP 606050646400 000008 6 96 40 *4 "92 86°5 
Fatty matter .......... 3°17 54°9 06 — 
Crnde fibre «......< 000 20-09 52-0 “76 40 ‘6* 
Protein compounds...... 16-00 58 °9 1°47 76-1 
Non-nitrogenous extrac- . : 7 F 
tive matter ........ } vada ali 7 ws 
Total organic matter. 75°33 59°3 9°91 89 °2 
| 


The author found clover to be more digestible when young than 


when in full bloom. 
R. W. 


Physiological Action of Tobacco when used as a Narcotic, with especial 
reference to the Constituents of Tobacco Smoke. By H. Vout and 
H. EULENBERG.t 


THE authors first give a short account of the introduction of tobacco 
and a summary of its chemical history, from which they conclude that 
the action of tobacco, when used as a narcotic, has been erroneously 
attributed to the nicotine it contains. This conclusion they confirm 
by analyses and experiments of their own. 

The amount of nicotine in snuff they found to be only from *0392 to 
062 per cent.; in the strongest tobacco for chewing there was only a 
mere trace of nicotine, and in other specimens of the same kind there 
was none at all, so that nothing like nicotine-poisoning can result 
from the use of these sorts. 

They then analysed the smoke of strong tobacco containing 4 per 
cent. of nicotine, burning part of it in a pipe and part of it as cigars. 
The smoke was drawn by an aspirator first through potash-solution to 


* The figures from which this mean is calculated are very discordant.—R. W. 
t Arch. Pharm. [2] cxlvii, 130—166. 
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collect acids, and then through dilute sulphuric acid to collect bases. 
Besides this, the gases given off when cigars were smoked were col- 
lected and examined. These consisted of oxygen, nitrogen, carbonic 
oxide, and marsh-gas. 

The potash-solution soon became brown, acquired an almost un- 
bearable odour of tobacco-juice, and an oily substance collected on the 
surface which became of a consistence like butter when cold. This 
oily substance was removed, washed with water and dilute sulphuric 
acid, and distilled. It began to boil at 200°, but the boiling point 
was not constant, and gradually rose. The distillate was at first fluid 
and oily, but when the temperature rose to 300°, the substance which 
then passed over thickened on cooling to a laminated mass, which, 
after being several times recrystallised from ether, formed pearly-white 
scales, melting between 94° and 95°, and having a higher boiling point 
than mercury. In these characters, as well as in their percentage- 
composition, they agree with the carbohydrate (C,,His) discovered by 
Knauss and examined by Fehling and Fritsche. The oily distillate, 
after repeated treatment with potash and sulphuric acid, was colourless, 
neutral, burned with a smoky flame, and had a specific gravity of 0°8 to 
0°87. From its percentage composition (92 and 93 C., and 8 or 7 per 
cent. H.) it seems to be a mixture of different hydrocarbons belonging 
to the benzene series or a series analogous to it. None of the nitro- 
compounds obtained by treating it with nitric acid had any definite cha- 
racter, and when they were deoxidised, no trace of aniline was found, 
showing that benzene was absent. After separating the oily substance, 
the potash-solution was distilled, and the distillate added to the sulphuric 
acid through which the smoke had already been passed. On saturating 
the residue with excess of dilute sulphuric acid, keeping it well cooled, 
a large amount of gas was given off which consisted of carbon dioxide, 
hydrogen cyanide, and hydrogen sulphide. The two latter gases were 
also detected directly in the potash-solution. When it had been used 
for absorption during a considerable time, the reaction of cyanogen dis- 
appeared, and that of sulphocyanogen took its place. This may be the 
reason of a recent statement that tobacco smoke contains no cyanogen. 

The acid potash-solution was distilled, and acetic, formic, pro- 
pionic, butyric, valerianic, and carbolic acids and creasote were dis- 
covered in the distillate; caproic, caprylic, and succinic acids were 
doubtfully present. 

The sulphuric acid which had served to absorb the bases had become 
dark brown and thick, and a dark-brown resin had separated. The 
liquid was filtered, and, after addition of the distillate from the potash, 
partially evaporated, cooled, and saturated with caustic potash, where- 
upon ammoniacal vapours escaped, and a brown oil, with an odour of 
icbacco-juice, collected on the surface. The liquid was distilled and 
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saturated with caustic potash, redistilled, and the most volatile bases 
were collected in a Horsford’s nitrogen-apparatus containing dilute 
hydrochloric acid. These were found to be ammonium chloride and 
traces of ethylamine. The distillate was neutralised with dilute sul- 
phuric acid, filtered, evaporated, and treated with strong potash, 
the bases taken up by ether, and the ethereal solution distilled. 
The distillate contained only ammonia. The oily residue was dried 
by caustic potash and submitted to fractional distillation. The result- 
ing bodies were further separated by repeated distillation and crystal- 
lisation of their platinum-salts, and at last the whole series of picoline 
or pyridine bases, analogous to the aniline bases, were obtained. 

The identity of the following bases was determined by the boiling 
point, percentage-composition, and the composition of the platinum 
double salt. Pyridine, C;sH;N, boiling point 115°—116°. Picoline, 
C.H.N, boiling point 134°—135° C. Lutidine, C;H,N, boiling point 
155°. Collidine, CsHuN, boiling point 171°5°, is isomeric with 
xylidine, and is identified by the authors with the aldehydin of Ador 
and Baeyer by its composition and characters. Parvoline, CsHi3N, 
boiling point 187°—188°, isomeric with cumidine. Coridine, C\HisN, 
boiling point 211°. Mubidine, CyHyN, boiling point 230°, and, 
probably, Viridine, CyHiyN, boiling point 251°, were obtained in 
too small quantities to determine their percentage-composition, and 
were identified by their boiling points and platinum salts. Nicotine 
was carefully looked for, but no trace of it was found, and the authors 
thus fully confirm the observations made by Zeise in 1845, that it 
does not exist in tobacco-smoke. They find that it can be easily 
separated from the pyridine bases, as it forms with zine chloride a 
double salt difficultly soluble in alcohol, which the pyridine bases do 
not. The formula of this salt is C;)pH,.N2HC]1ZnCl, + 8H.O. The fact 
that stronger tobacco can be smoked in cigars than in a pipe is explained 
by the greater proportion of volatile bases present in the smoke of a 
pipe, and especially by the large quantity of very volatile and stupefying 
pyridine, while in a cigar little pyridine and much collidine is formed. 

The authors think that the disagreeable symptoms which are felt by 
persons beginning to smoke, and the chronic affections which occur in 
those who smoke to excess, as well as the cases of poisoning from 
swallowing tobacco-juice, are due, not to nicotine, but to the pyridine 
and picoline bases. The idea that they were due to nicotine originated 
in the fact that picoline bases having a high boiling point, such 
as parvoline, resemble that alkaloid greatly both in smell and in 
physiological action. 

The authors did not test the physiological action of each base sepa- 
rately, but only that of a mixture of-those bases which volatilise under 
160°, and of those between 160° and 250°. 
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Both of these produced, like nicotine, contraction of the papil, 
difficulty of breathing, general convulsions, and death. On _ post- 
mortem examination the respiratory passages and lungs were found 
congested. They act more quickly when taken internally than when 
injected subcutaneously, but they do not act so quickly as nicotine. 

Plants which contain no narcotic are not unfrequently used for 
smoking, instead of tobacco. The authors tested the action of the pyridine 
bases produced from dandelion, willow-wood, stramonium, and of pure 
picoline from Boghead coal. These had an action very much re- 
sembling, though weaker than, that of the bases from tobacco; but 
with the exception of those from willow-wood, they produced no con- 
traction of the pupil. The vapour of picoline was also tested and 
found to be poisonous, producing great irritation of the respiratory 
passages, slight convulsions, and death. 

The authors are acquainted with a person who can swallow the juice 
from a tobacco-pipe without being affected by it, but they consider 
that this exception does not impair the rule that picoline bases have a 
powerful action on the organism. They also think that the action of 
opium, when smoked, is not due to the alkaloids it naturally contains, 
and that the difference of its action from that of tobacco is simply due 
to a difference in the bases which are produced when the two sub- 


stances are smoked. 
?. i. B. 


Relations of the Spectral Properties of the Elements to their Physiological 
Properties. By F. Papition.* 


Ir is known that among the diatomic and tetratomic metalloids, the 
lines observed in their several spectra approach nearer to the violet in 
proportion as the atomic weights increase, whilst among the metals 
an inverse relation is observed. It has also been found that the 
toxic qualities of the metals increase directly as their atomic weights. 
It is asserted in this memoir that the converse obtains with the mona- 
tomic metalloids—that their physiological activities are in the inverse 
ratios of their atomic weights. The triatomic metalloids, however, 
follow the same law as the metals. 
T. S. 


The Towicology of the Benzene Group, of Nitroglycerin, of Nitric Acid 
and of Sulphuric Acid. By W. Starxow.t 


THIs paper is one mainly of physiological interest, and is intended to 
establish: (1.) that the replacement of H by the radical NO, in the 
hydrocarbons alters the nature of their action and increases their 


* Compt. rend., lxxiii, 791—2. t+ N. Repert. Pharm., xx, 489-492. 
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toxicological properties, if they are only correspondingly soluble. 
Various changes in the spectroscopic appearances of the poisoned blood 
are described. (2.) The action of aniline on blood is similar to that of 
ammonia and phosphine. (3.) Dinitrobenzene, C;H,(NO,)2, is remark- 
able on account of its highly poisonous nature and sparing solubility. 
(4.) Nitroglycerin is analogous to nitrobenzene in its chemical effects 
on the blood-pigment. (5.) Nitric and sulphuric acids, but not hydro- 
chloric and phosphoric acids, cause alterations in the blood similar to 
those produced by nitro-compounds (production of the spectroscopic 
bands of acid hematin, &c.) : hence these acids act generally as well as 
locally. (6.) Some organic nitro-compounds, as, for instance, nitro- 
glycerin, owe their poisonous nature to the substitution of the radical 
of nitric acid for hydrogen. (7.) Letheby’s view that nitrobenzene is 
changed in the organism into aniline is doubtful. (8.) Chlorobenzene, 


C,H;Cl, is a better reagent than ether for the production of blood- 


crystals. ‘ z. &. 


Comparative Influence of various Substances in Preventing the Decompo- 
sition of Organic Bodies. By F. C. Catverr.* 


A meEmoIR devoted to a determination of the comparative power of 
various substances ordinarily used as antiseptics. For this purpose 
two series of experiments were made. The first consisted in placing in 
uncorked bottles solutions of albumin and flour paste, with various 
proportions of the antiseptics. The following were the results :— 


Days in which offensive odour was 
po Percentage of developed at temp. of 22°—27°. 
ntiseptic employed. antiseptic. 
Albumin. Flour paste. 
Sulphites mixed with 
Light oils . S a 15 
oe 4 st 5 Remained sound | Remained sound 
Zine chloride ........ 2 15 Remained sound 
Chloride of lime ........ 2 16 14 
Potassic per ae ee 3 14 6 
Tar oil . emine a aioe 2 11 25 
Carbolic acid re 2 Remained sound | Remained sound 
Cresylic acid.........++- 2 Remained sound | Remained sound 
Nothing... .....0cccccecs 0 5 


In the second series of experiments sound meat was suspended in 
bottles over the several antiseptics. 


* J. Pharm. Chim. [4], xiii, 380—-383. 
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Antiseptic used. Became tainted. Putrid. 

Potassic permanganate .... Poe we 2 days- 4 days. 
McDougall’s disinfecting powder Seemriegietins 3 ; oS » 
Chloride of lime ....... pcteintcg at iols 14 ,, ) a 
Tar oil . ee LIEN Y cn inae ah weaigi 16, 25 5, 
Chloride of zinc ee cial Ganeow Naam 19 ,, 25 5, 
pa a eee pow rder . cam eels l Did not become tainted, but dried 

larbolic ACid 2.1... ccc cece cere revere ; it ‘ 
OCresylic acid... .......ccccecccccccreses J i and became quite hard 


s. &. 


Agricultural Chemistry. 


Influence of Heat and Light upon the Evolution of Oxygen by Water- 
plants. By R. HeInKIcH.* 


Tue author first treats of the effect of temperature. He experimented 
with single leaves of the Hottonia palustris. These were placed in 
common water, and exposed to the sunlight of a cloudless sky in the 
month of May. The temperature of the water was varied according to 
the nature of the experiment. The lowest temperature at which any 
separation of gas-bubbles was visible was 2°7°, but no regular evolution 
of bubbles from the leaf took place below 5°6°. The most active 
formation of gas-bubbles, reckoning by their number, was at a tempera- 
ture of 31°. The evolution ceased altogether when the temperature 
exceeded 50°—56°, but the plant resumed its activity when placed in 
cooler water. If, however, the leaves were kept for ten minutes in 
water at 69°, their power of decomposing carbonic acid in sunlight 
was destroyed. : 

Cloéz and Gratiolet had observed that Potamogeton ceases to evolve 
oxygen when the temperature is lowered to 10°; on raising the tem- 
perature, evolution commenced at 15°. Sachs found that Vallisneria 
spiralis ceases to produce bubbles at 6°. 

The author next describes results obtained with artificial light. 
Numerous experimenters had endeavoured to obtain an evolution of 
oxygen under the influence of artificial light: all had failed. The 
author had noticed that the sensibility of a plant to light depends 
much on the conditions in which it has been previously placed. A 
plant kept in moderate reflected light gives off gas readily in a slightly 
stronger light, whereas plants previously exposed to bright sunlight, or 


* Versuchs Stationen Organ, xiii, 136—154. 
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kept in darkness, will fail to produce gas under this moderate illumina- 
tion. The author made use of this fact in his experiments. He 
employed as his source of light three magnesium wires. After the 
first wire had burnt 3} minutes, the second wire was also ignited. 
When this had burnt 3} minutes, the third wire was added. There 
was thus a progressive increase in the intensity of the light. The 
leaves of the Hottonia palustris had previously been kept under various 
conditions as to light; all the leaves were however placed in darkness 
for two hours before the experiment, so that all formation of bubbles 
ceased. No gas was evolved during the combustion of the single wire. 
During the combustion of the second wire, evolution commenced on the 
leaves previously accustomed to the reflected light of a room; this 
evolution became well marked as the illumination increased, but ceased 
when two of the wires were extinguished. The leaves previously ex- 
posed to sunlight gave off a few bubbles towards the end of the experi- 
ment; those kept for two days in darkness evolved no gas. The 
experiment lasted 14 minutes. 

Since these experiments, E. Prilleux has published results obtained 
with the electric light, the oxy-hydrogen lime light, and gas flames. 
He operated on branches of the Hlodea canadensis, and obtained with 
each illumination some evolution of gas, but much less than in the 
author’s experiments,—a difference which Heinrich considers as pro- 
bably due to the absence of the precautions requisite to render the 


plant sensitive to light. 
R. W. 


Water-culture Experiments with Maize. By P. WaGner.* 


I. Experiments with Creatine.—These experiments were made to com- 
plete the author’s previous investigation in 1868. Three maize plants 
were transferred (on May 1) toa solution containing 5,55 its weight 
of the following mixture :— 


KH.PO, + 4CaCl, + +MgSO, + zFe.P.,0; + 3C,H,N;O.Aq. 


The experiment was conducted with the precautions usual in water- 
culture. The plants grew fairly well. After blooming in July, two of 
the plants were taken and examined for creatine: it was found dis- 
tinctly in the body of the plant, but not in the root. The remaining 
plant was harvested on August 14; it had reached a height of 88 cm., 
and produced 22 seeds. Hampe had found that urea is absorbed by 
the plant in an unaltered state; it appears that creatine belongs to the 
same class of nitrogenous compounds. 


* Versuchs Stationen Organ, xiii, 69 —75, and 218—222. 
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II. Experiments with Manganese Salts.—Birner and Lucanus had 
experimented on the replacement of iron by manganese, but with 
negative results. The author tried both manganous and manganic 


salts. The solution contained, in the first case, z'55 of the following 


mixture :— 


KH.PO, + CaCl, + iMeSO, + NH,NO, + 1Mn;P:0s. 


In the second case an equivalent quantity of manganic phosphate 
was substituted. The maize-plants were placed in the solutions on 
May 3. The plants in the manganous solution, though carefully 
tended, became in a short time completely bleached, and died about 
the middle of June. One plant was removed on May 24 to a solution 
containing ferric phosphate and no manganese. This plant recovered 
its green colour to a considerable extent, but only reached a height of 
23 cm., and died towards the end of June. The experiments with 
manganic salts had no better success. Some of the plants transferred 
to a solution containing ;5}355 of potassium ferrocyanide, recovered to 
some extent their green colour (a fact previously observed by Knop), 
but only attained 23 cm., and did not bloom. The author concludes 
that manganese is incapable of replacing iron in its function of chloro- 
phyll formation. 

III. Haperiments with a Solution destitute of Chlorine.—Nobbe, 
Siegert, and Leydhecker, observed that buckwheat, when grown in 
solutions free from chlorine, exhibits certain peculiar abnormal ap- 
pearances, and remains unfruitful. Beyer, experimenting with oats 
and peas, found that the absence of chlorine prevented perfect develop- 
ment. Knop, on the other hand, states that buckwheat, maize, and 
other plants, grow well without chlorine, and concludes that this ele- 
ment is no part of the essential food of plants. The author placed four 
maize plants in May in a solution destitute of chlorine. Towards the 
end of the month they were all in a sickly condition, but on further 
acidifying the solution they revived. When harvested in August the 
plants had reached a height of 89—103 cm. Three of the plants pro- 
duced a little seed, the most fruitful yielded 5 ripe seeds. The develop- 
ment of the plants was not perfect, and in some respects peculiar. 
The author proposes to continue the investigation. 


R. W. 


Composition and Nutritive Value of the Prickly Comfrey (Symphytum 
asperrimum). By A. VOELCKER.* 


THE prickly comfrey, a native of the Caucasus, is at present culti- 
vated in some parts of Ireland as food for dairy stock. The plant is 


* Jour. Roy. Agri. Soc. [2], vii, 3887—389. 
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perennial, is easily propagated by cuttings from the root, and yields a 
heavy crop. The ordinary produce is about 30 tons per acre, in several 
cuttings, but 82 tons has been reached. Analysis of plants grown in 
Oxfordshire gave the following results :— 


Natural state. Dried at 100°. 


WR vce secescees see 00s caboose 90°66 — 
Oil and chlorophyll .............. ‘20 2°20 
Soluble nitrogenous compounds .... 1:10 11°81 
Insoluble nitrogenous compounds .. 1°62 17°31 
Gum, mucilage, and a little sugar .. 1:28 13°65 
WE EE kcvercvesicsecvceces 3°30 35°43 
Soluble mineral matters .......... 1°25 13°32 
Insoluble mineral matters ........ "59 6°28 
100-00 100-00 
Total nitrogen ..........000. 43.4 4°66 


Judging from its composition, the plant will have about the same 
feeding value as green mustard, turnip-tops, or Italian rye-grass grown 


on irrigated land. 
R. W. 


Field Experiments on Root Crops. By A. Vortucker. (Journ. Roy. 
Agri. Soc. [2] vii, 365—387.) 


Analytical Chemistry. 


Use of Porous Hollow Cones as Filters. By C. E. Munror.* 


In cases where it is impracticable to ignite precipitates previous to 
weighing, but necessary that they should be dried above 100°, it is 
proposed to collect them on hollow cones made of light earthenware, 
and having an angle of about 60°. 

The said filters should be washed with concentrated hydrochloric acid, 
subsequently with distilled water, then dried, weighed in a porcelain 
crucible, and used as follows :—An elastic ring is fixed to the upper 
rim of a glass funnel, the cone inserted, the liquid to be filtered added, 
and the tube of the funnel connected with a Bunsen’s pump. 

To test the method, antimonious sulphide was precipitated by sulphu- 
retted hydrogen from weighed quantities of tartar emetic, and the preci- 
pitate was transferred to earthenware filters, washed, and dried at 300°. 
The first experiment gave Sb,S;, containing to 36°59 per cent. of Sb; the 


* Ann. Ch. Pharm., exlix, 274. 
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2nd, to 36°59; the 3rd, to 36°59; the 4th, to 36°55; the calculated value 
is 36°52. 

Arsenic was also estimated as tersulphide with equally good results, 
five experiments giving as the mean 75°72 per cent. of As, the calcu- 
lated value being 75°76. 

A. T. 


Detection of Iodine in the Form of Metallic Todides. By G. CAMPANI.* 


A new method of testing for iodine, published by Pelloggio, in 1870,t 
which consists in subjecting the liquid under examination to the action 
of an electric current, after addition of starch-paste and slight acidu- 
lation with sulphuric acid—has lately been applied by Campani to the 
detection of iodine in the urine of patients under treatment with potas- 
sium iodide. 

The urine of an individual who had taken 0°230 grm. of potassium 
iodide two hours previously, gave by Pelloggio’s method, distinct indi- 
cations of iodine after a few seconds; and even when the urine was 
diluted with three times its bulk of water, the blue iodine coloration 
was very evident round the platinum wire forming the positive pole ; 
but when the same urine was diluted with 15 vols. water, the coloration 
was not developed in the slightest degree, although the passage of the 
current was continued for two hours. In this same diluted urine, how- 
ever, the presence of iodine was manifested faintly by starch and 
bromine-water, and more plainly with bromine-water and carbon 
bisulphide. 

From this and other experiments leading to similar results, Campani 
concludes that Pelloggio’s method is inferior in delicacy, at least in test- 
ing for iodine in urine, to the method with bromine-water and starch 
or bisulphide of carbon. 


H. W. 


Improvements in Chlorimetry. By J. Suytu.t 


Tue use of the milky solution of bleaching powder in chlorimetry 
being unsatisfactory, the author sought to obtain a clear solution con- 
taining all the chlorine, by dissolving the powder in an alkaline 
liquid. This is conveniently done by adding, say 10 grams of 
bleaching powder to 20 grams of sodium carbonate, filtering out 
the precipitated calcium carbonate, washing the latter until the 
wash-water no longer discharges the colour of dilute sulphate of 
indigo, and making up the filtrate to the measure of 1 litre. It 
is a clear colourless liquid of sp. gr. 1:007. Most satisfactory results 


* Gazzetta chemica Italiana, i, 472. t+ Il Nuovo Cimento [2], iii, 1870. 
t Chem. News, xxiv, 75. 
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are obtained from it by all the chlorimetrical methods, and it has the 
additional advantage of showing, if required, the amount of lime in a 
sample by adding a solution of sodium carbonate of known strength 
until a precipitate is no longer formed. This solution is manufactured 
and used in the north of Ireland for bleaching fine linens; and from 
the ease and accuracy with which its percentage of chlorine was 
obtained, the author was led to investigate the feasibility of converting 
bleaching powder into it for chlorimetrical purposes, and obtained the 


o.. We 


above results. 


The Estimation.of Sulphur by Barium. By E. F. TescHemMacHer 
and J. Dennam SMITH.* 


NotwitHstTanDING that a soluble salt of baryta appears to have been 
used from the beginning of the art of chemical analysis, as the most 
trustworthy agent for determining the amount of sulphuric acid 
present in solutions, the authors feel compelled to state emphatically, 
after a patient investigation of the process, and by operating upon sub- 
stances the percentage composition of which could be accurately calcu- 
lated, that in every instance of such a determination of sulphur, or 
sulphuric acid, the results are not trustworthy, and, indeed, that they 
only approximate to accuracy, when the error in the weight of barium 
sulphate obtained may chance to be compensated by an imperfect 
purification from adherent salts. 

The first point noticed is that barium sulphate is notably soluble in 
hot and but moderately diluted hydrochloric acid. They have observed 
that when the precipitated sulphate is washed with hot dilute hydro- 
chloric acid, and the filtrate and washings allowed to remain undis- 
turbed for some time, the sides and bottom of the vessel become covered 
with a film of barium sulphate, gradually deposited from the previously 
clear and bright filtrate, a proof that a certain amount of barium salt 
must have been lost by solution. They admit that the solubility of the 
sulphate in hydrochloric acid has been already pointed out, but consider 
that the importance of this fact has been underrated, and esteemed as 
but little likely to affect the estimation of sulphur by barium. 

In a similar manner, they take objection to the inadequate attention 
which they consider is paid by chemists to the very marked tendency 
which barium sulphate exhibits, to carry down with it during pre- 
cipitation variable quantities of other salts contained in solution, such 
as those of soda, potash, magnesia, baryta, &c., and especially draw 
attention to the adhesion of barium chloride to the precipitated sul- 
phate, since, although it is well known that it is very difficult to 
remove all traces of nitric acid, when barium nitrate is employed as 


* Chem. News, xxiv, 61—64, and 66—69. 
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the precipitant, it is generally considered that by careful and assiduous 
washing, all traces of barium chloride may be effectively got rid of. 

Again, they find that barium sulphate is sensibly reduced, when 
ignited to redness in the usual manner; so that the evidence of the 
presence of baryta on treating the ignited sulphate with water or 
dilute acid, must not be regarded as proving that nitrate or chloride 
has adhered to the precipitate. Thus some precipitated and ignited 
barium sulphate, when treated first with water, and then with diluted 
hydrochloric acid, washed, and re-ignited, and again treated with water 
and dilute acid six times consecutively, yielded each time traces of 
chlorine and baryta to water only, and a considerable amount of baryta 
to dilute acid, which is considered sufficient proof that, at all events, a 
slight reduction had taken place. Moreover, owing to the marked 
solubility of the sulphate in strongly acid solutions, its purification in 
the above manner can tend only to widen the error, and to cast still 
graver doubts upon the trustworthiness of the results obtained. 

With the view of ascertaining with what degree of accuracy it was 
possible to estimate sulphuric acid, it was requisite to obtain a soluble 
sulphate of stable composition, the basic element of which would not 
adhere to the barium sulphate, and crystallised ferrous sulphate was 
selected. With this salt, carefully purified, a series of nine experi- 
ments was made, and from 108°6 grains = 91:02 grains of barium 
sulphate, a mean of 91°694 grains of sulphate was obtained, the 
highest number being 92°9, and the lowest 90°8 grains; the ignited 
sulphate was a pure white and soft powder, yielding both chlorine and 
baryta to water, and still more baryta when treated with dilute nitric 
acid. Since it has been shown that a certain amount of baryta must 
be lost by solution, daring the process of washing, it is supposed that 
in eight out of the nine experiments, barium in some form has com- 
bined with the precipitated sulphate, and thus brought about an 
increase in the total weight obtained. In order that the investigation 
might more closely resemble the actual estimation of sulphur in 
pyritous minerals, the 108°6 grs. of ferrous sulphate taken as in the 
previous instance, were peroxidized with nitric acid, the excess of acid 
removed by careful evaporation, and the sulphuric acid estimated. 
Instead of 91:02 grs. of sulphate, 89°627 grs. was the mean of the 
result, the highest number being 91:0, and the lowest 87°05 grs. 
Here the reverse of the preceding experiments obtains; in no case is 
there an excess of weight of the precipitate, the loss being more worthy 
of remark from the discoloration of the precipitate by oxide of iron, the 
colour varying from buff to a deep salmon tint ; and since chlorine and 
baryta soluble in water and acid were present in all the precipitates, 
the actual loss of sulphate would seem in every case to be even greater 
than the apparent loss. 
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Results similar to the foregoing were obtained when the sulphur of 
pyrites was estimated. A sample known to contain 49 per cent. of 
sulphur yielded sometimes a number close upon the truth, sometimes 
having a variation as great as 2°0 per cent.; and especially did the 
numbers depart more widely from the truth, when the resulting sul- 
phate was submitted to the process of purification. 

The facts pointed out in the foregoing series of experiments have 
gradually led to a method of estimating sulphur by barium, and more 
especially the sulphur of pyrites, which experience and continued use 
have proved to the authors to be exact, trustworthy, and capable of 
yielding constant results. The method is a volumetric one, based upon 
the following five conditions, viz. :— 

The use of a standard solution of barium chloride by weight. 

The complete oxidation of the sulphur, and subsequent expulsion of 
all the nitric acid. 

The avoidance of a large excess of hydrochloric acid in the solution. 

The avoidance of large quantities of solutions. 

The use of considerable weights of pyrites in the analysis. 

In preparing the standard solution of barium chloride, it is con- 
venient in practice to make it of such a strength that 1,000 grains by 
weight shall be equal to and represent 25 grains of sulphur. It should 
be slightly acidified with hydrochloric acid to prevent the subsequent 
deposition of barium carbonate. 

To prove the accuracy of this standard solution it must be care- 
fully analysed, which is best effected in the following manner. A 
weighed portion, heated nearly to boiling, is added to a boiling solution 
of dilute sulphuric acid containing an excess of acid, and the precipi- 
tated sulphate is collected and weighed. In this case the barium 
sulphate obtained yields traces only of chlorine to water after ignition, 
but if this order be reversed, and the diluted acid added to the solution 
of barium chloride, so that this latter is in excess during precipitation, 
then the barium sulphate will be found to yield abundant evidence of 
barium chloride when treated with water after ignition. 

The average exactness of this proceeding is in great measure due to 
the insolubility of barium sulphate in dilute sulphuric acid; yet it is 
considered more advisable to rely upon the results afforded by crystal- 
lised ferrous sulphate, and to employ a volumetric instead of a gravi- 
metric method. 

The authors explain the working of their process by a description of 
the estimation of sulphur in pyrites. The sample is first carefully 
selected, powdered, and thoroughly mixed, then in small quantity 
brought to an impalpable powder by grinding in an agate mortar. 
200 grains are taken and dried at 100° C., after which about 30 grains 


are weighed and placed in a flask of about 20 ozs. capacity. The ore is 
4pd2 
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then oxidised with 300 grains weight of aqua regia, to which 200 grains 
of fresh hydrochloric acid are added. When the energetic action ceases 
the whole is evaporated just to dryness, a point which demands care 
and watchfulness to hit. 100 grains more hydrochloric acid are then 
added to the flask to redissolve the contents. 

A small flask holding some 1,000 grains of standard solution, with 
dropping tube, is now counterpoised, and so much of the solution trans- 
ferred to a porcelain basin as practice shows may be looked for as 
nearly equivalent to the strength of pyrites in sulphur. The contents 
of the basin are next heated nearly to boiling, and poured into the test 
solution of the pyrites, then the whole is returned to the basin from 
the flask, and the latter washed out with a small quantity of water. 
The liquid is then boiled rapidly, and a small damped filter being in 
readiness, a little of the mixed solution is filtered, and a portion of the 
filtrate added to about 3 or 4 grs. of standard barium solution placed 
from the counterpoised flask in a test-glass. Should a further precipi- 
tate be produced, this tested solution is to be returned to the basin 
with the rest of the filtrate, and so much more solution of barium 
added as may be judged requisite. This is again boiled and filtered, 
using the same filter, and tested as before, this operation being repeated 
until a precipitate ceases to appear with the barium solution, when the 
weight of the solution employed is taken and noted. It frequently 
happens that when the operation is complete, both barium and dilute 
sulphuric acid show a cloudiness in the filtrate after the lapse of a few 
minutes. When this is the case, the precipitation has been successfully 
conducted. 

It is stated that by the method above described the amount of sulphur 
in pyrites may be determined with accuracy and certainty to 74th per 
cent., and that in execution it will be found more simple and expeditious 
than the old gravimetric method. 


Messrs. Glendenning and Edger (Chem. News xxiv, 140) attribute 
the variations in the results above detailed, to the fact that the 
precipitated barium sulphate carries down with it a certain quantity of 
iron sulphate, and adduce experiments tending to show that when this 
salt is washed out of the precipitate by water and hydrochloric acid, 
the sulphur in the washings reprecipitated by barium chloride, and the 
small precipitate of barium sulphate thus obtained added to the original 
precipitate, concordant results may be obtained. 

The following were the results of the analyses of four samples of 
pyrites :— 

25 grains were carefully oxidised and precipitated by barium chloride 
in the manner generally adopted in analyses of this mineral. The pre- 
cipitated liquors were allowed to stand in a warm place for eight hours, 
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then filtered, and the barium sulphate washed with boiling water and 
hydrochloric acid. The whole of the washings after addition of a little 
barium chloride were evaporated to dryness, and the quantities of 
barium sulphate obtained, amounting generally to 0°5 grains, added to 
the original precipitates, three of which, after ignition and weighing, 
were treated with about 500 grs. of strong hydrochloric acid, and 
allowed to stand for twelve hours. The small quantities of sulphate 
dissolved by the acid were recovered, and added to their respective 
precipitates. 


| 

Before treatment with HCl. | After treatment with HCl. 

No. = | 
Grs. BaSO,. Grs. S. | Grs. BaSO,. | Grs. 8S. 

| | 
Wise sissies 83-12 11 °415 83 -08 | 11°411 
Pe 83°18 11 °423 83°12 11°415 
er 83 -30 11°440 83 -23 | 11 *430 

Ra 83°23 11 °430 | 


A reply to these observations has been published by Messrs. Tesche- 
macher and Smith, in the Chemical News for October 13th, p. 171. 
J. W. 


Estimation of Sulphur in Coal’ and Coke. By F. C. Catvert.* 


THE method usually adopted for the estimation of sulphur in coal and 
coke, consists in adding to an oxidizing aqua regia a known weight of 
the finely powdered material, and after digesting it at a moderate tem- 
perature until the whole of the sulphur is supposed to be converted 
into sulphuric acid, determining the latter by barium in the usual 
way. 

In operating in this manner there are several serious sources of 
error. 

In the first place, the figures obtained include the sulphur or sul- 
phuric acid combined with calcium, as well as that existing as pyrites 
in the coal; and it is obviously most important in a metallurgical point 
of view, that these figures should be returned separately, since the 
sulphur combined with the calcium, as sulphate or sulphide, is per- 
fectly harmless, while the pyrites seriously affects the quality of the 
iron, by combining with it as ferrous sulphide during the process of 


smelting. 
Again, in carrying out the above-mentioned process, unless the 


nitric acid be carefully and entirely removed by evaporation, grave 

errors in the weight of barium sulphate will ensue, and in the present 

instance it so happens that, if the evaporation of the agua regia be 
* Chem. News, xxiv, 76. 
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carried too far, a basic iron sulphate is sometimes formed, which even 
long boiling with water fails to remove from the carbonaceous mass, so 
that a deficiency of sulphur is entailed. 

To remedy these defects, the author operates in the following 
manner : 

A weighed portion of the finely powdered coal is boiled in water 
with an equal weight of sodium carbonate for twenty hours, by which 
means the calcium sulphate is decomposed, while the iron sulphide 
remains unattacked. The residue is then filtered, and rapidly washed 
with boiling water. If a coke has been taken, nitric acid in slight 
excess must be added to the filtrate, to convert the sodium sulphide 
into sulphate, and the sulphuric acid determined in the usual manner. 
The sulphur found in the residue will then correctly represent the 
amount of pyrites present in the coal. 

In estimating this latter, the author objects to the dry oxidizing pro - 
cess, since it invariably entails a slight loss of sulphur. If aqua regia 
be employed after the acid liquor has been concentrated, sodium car- 
bonate must be added in excess, and the whole heated to near the fusing 
point. By this means the iron, silica, and alumina are rendered in- 
soluble; the mass is then treated with water, washed well, and the 
filtrate acidified with acetic acid ; barium chloride will now precipitate 
the whole of the sulphuric acid from this solution. 

The figures in the subjoined table contrast the results obtained from 
three distinct samples, when analysed by the old and by the improved 
method. 


Detection of Carbon Bisulphide. 


Old process. New process. In washings. | 
| ieee 
Sulphur | Sulphur Sulphur 
per cent | Mean per cent. Mean. per cent. Mesn. | 
| | 
1°36 ; 0-60 0-79 
be 4) SSF | 1-88 o-say | 0°59 | Oust | 0-79 | 0-79 
1°59] | 4. 0°63 ‘ 0:97 ‘ , 
2..{] iss¢ | 257 | oat | 08 | oe t | 0°96 | 0-92 
1°78 tom 0°89 ‘ 0°85 ' . 
8..{] is} | 175 | oust | 987 | Oot | 087 | 0-88 
J. W. 


By F. Sestin1* 


THE presence of this compound in solution may be detected by its 
reaction with the hydrates of the alkaline earths (p. 1024). When a 
mixture of 1 ¢.c. carbon bisulphide, 5 c.c. milk of lime, and 10 c.c. 
water, is heated for two hours to 45°—50° in a stoppered flask, and 


* Gazzetta chimica Italiana, i, 475. 
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then left to cool, the liquid first acquires a red colour, and then 
deposits magnificent prisms of the compound 3CaH,0,.CaC8; + 7aq. 
The same reaction is apparent with only 0°5 c.c. of carbon bisul- 
phide. 

On mixing 10 c.c. of a saturated aqueous solution of carbon bisul- 
phide (containing +55 of CS.) with caustic potash, heating to 50°, 
and adding acetate of lead, the liquid yields, after five minutes, a 
copious black precipitate of lead sulphide. The same reaction is 
still perceptible with a saturated aqueous solution of the bisulphide 
diluted with ten times its volume of water, containing, therefore, only 


zos00 part of C8. H. W. 


New Precipitating Reagent of Copper. By Huco Tamm.* 


THE author proposes to substitute a mixture of equal weights of am- 
monium sulphocyanate and ammonium acid sulphite for the well 
known mixture of potassium sulphocyanate and sulphurous acid, as a 
reagent in the estimation of copper. The copper is precipitated in 
solutions containing excess of hydrochloric acid, as insoluble cuprous 
sulphocyanate, which salt, when thoroughly washed and free from 
hydrochloric acid, which it retains with considerable energy, and dried, 
has the composition (Cu)'’Cy2S2, and contains 52°3 per cent. of copper. 
It may be converted into the sulphide Cu,S, by calcination with sulphur 
in a current of hydrogen, a proceeding especially to he recommended, 
inasmuch as it is exceedingly difficult to obtain the cuprous sulpho- 
cyanate perfectly free from water. 

The author has employed this method (which was introduced many 
years since by Rivot), for the estimation of copper in Swedish copper, 
bar copper, pyrites, and various alloys, and recommends it as the 
most exact process for precipitating copper, provided that metal is 
present in considerable quantity, and more especially when, after the 
separation of the copper, it is intended to examine the filtrate for 


foreign metals. J. W. 


Determination of Nickel by the Battery. By J. M. Merricx.t 


In order to ascertain whether the electro-deposition of nickel was 
capable of being utilised as a means of estimating this metal, and 
whether, as in the case of copper, the method was simple in application, 
the following analyses were undertaken. The method adopted was as 
follows :—A platinum crucible holding the solution to be decomposed, 
was made the negative pole of a two- or three-cell Grove’s battery, by 
placing it in the coiled up end of the wire from the zinc plate, and the 
circuit was completed by dipping into the solution, through a perforated 


* Chem. News, xxiv, 91. + Chem. News, xxiv, 100. 
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porcelain cover, a platinum wire from the other pole. Some pure 
double sulphate of nickel and ammonium was first analysed. The 
results are given in percentages. 


i II. III. Theory. 
Metal obtained .. 14°79 14°78 14°77 14°72 


The next salt experimented with was commercial nickel sulphate, 
roughly dried between folds of filter paper. 


I. II. III. IV. V. ‘Theory. 
Metal obtained.. 22°07 21°87 21°84 21°43 22°05 20°71 


In this case, the extreme difference is 1°36 per cent., and the least 
0°72 per cent. ; the salt probably was not quite definite, and no attempt 
was made to purify it. 

The double sulphate of nickel and potassium, twice recrystallised, 
and presumably pure, was analysed by the aid of the battery, ammonia 
in excess being added, to prevent the deposition of oxide instead of 


metal. 
I II. ITI. Theory. 


Metal obtained .. 13°33 13°37 13°22 13°29 


Here the variations of the different analyses were much less than in 
the previous instance ; the results show that the weight of the electro- 
deposited metal very accurately represents the percentage of nickel in 
solution. The author further endeavoured to effect the separation of 
nickel from copper, and from some other metals, by the same agency, 
and was partially successful, but reserves the details for a future com- 
munication. 


J. W. 


Recovery of Molybdic Acid from Residues. By R. FRESENIUsS.* 


THE process recommended by the author consists in evaporating the 
residuary solutions to dryness, and igniting till the ammonium 
nitrate has for the most part been destroyed; the residue is then 
digested with ammonia, which dissolves out the molybdic acid. The 
filtered solution is treated with sufficient magnesia mixture to precipi- 
tate any phosphoric acid that may be present. The precipitate, if 
any, is allowed to subside well before filtering, and to the filtrate is 
added just suflicient nitric acid to render the liquid slightly acid. 
Molybdic acid is thus precipitated, and may be obtained pure by 
syphoning off the supernatant liquid, and washing with a little water. 
The filtrate contains but little molybdic acid, and can be worked up 


* Fres. Zeitschr. fiir anal. Chem., x, 204. 
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again with fresh residues. Fresenius gives the preference to this 
method over that of Muck,* which depends upon the precipitation of 
the molybdic acid by means of sodium phosphate (1 part of phosphoric 
acid to 30 of molybdic acid). The yellow precipitate is thrown on a 
filter and washed with water, till the filtrate appears milky, then dried 
at 100°C., and the phosphoric acid separated by the addition of 2 to 
3 parts of magnesia (nitrate), to a solution of the precipitate in the 
least quantity possible of ammonia. The magnesium precipitate is 
washed with the remaining quantity of ammonia (altogether 350 parts 
for every 100 parts of yellow precipitate), and the ammoniacal filtrate 
added to the nitric acid (1,350 parts by weight for every 100 parts). 
After long standing, a small quantity of a yellow precipitate usually 
separates, which should be filtered off. The filtrate, which contains 
about 5 p.c. of molybdic acid, is now again ready for use. 
we Ws 


New Test for Alcohol. By M. BERTHELOT.T 


In those cases in which it is desired to determine with certainty the 
existence of alcohol in presence of a large quantity of water, the fol- 
lowing method is recommended :—Chloride of benzoyl is decomposed 
very slowly by cold or lukewarm water; but, if the water contains 
alcohol, benzoic ether is immediately formed ; the ether is found with 
the excess of chloride of benzoyl. The presence of the ether can be 
made manifest by heating a drop of the chloride of benzoyl with 
aqueous solution of potash, which dissolves the acid chloride almost 
immediately, without acting at firston the ether. The reaction is very 
distinct in working with 20 to 25 c.c. of water containing a hundredth 
part of alcohol. Even with a thousandth part of alcohol, when some 
cubic centimetres of liquid are used, the smell of the benzoic ether is 
very apparent. W. H. D. 


Determination of Glacial Acetic Acid. By Fr. Riiporrr.t 


THE volumetric estimation of acetic acid by means of a standard 
solution of caustic soda cannot claim very great accuracy, because the 
change in colour of litmus is not sufficiently marked. Riidorff has 
therefore proposed a new method, readily executed and very accurate, 
which consists in determining the solidifying point of the acid. 
Commercial glacial acetic acid is never free from water, the solidify- 
ing point of various samples ranging from 7° to + 14°. In order 


* Zeitschr. fiir anal. Chem., viii, 377. t+ Comptes rendus, Ixxiii, 496. 
t Wittstein’s Vierteljahrschr. f. prakt., Pharm., 1871, p. 84; Pharm. J. Trans. 
[2], ii, 241 
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to obtain the acid perfectly anhydrous, a quantity of the commercial 
glacial acid was left in a cold place, until about three-fourths of it 
had solidified; the liquid part was separated, and this operation was 
repeated till a constant solidifying-point was obtained. 

The glacial acid thus prepared solidifies at 16°7°, and boils at 
117:8°. By gradual cooling the temperature may be reduced to 10°, 
and even 85°, and the acid may be shaken without solidifying; but a 
single grain of solid acid sets the whole mass at once, the temperature 
rising to 16°7°. When it is melted by placing the vessel in water of 
about 25°, the thermometer placed inside the acid indicates 16°7°, as long 
as a considerable quantity of solid substance remains, proving that the 
melting and solidifying points are at the same temperature. 

100 parts by weight of anhydrous acid were mixed with a weighed 
quantity of water, and the solidifying-point of the mixture was deter- 
mined. The proportion of acid and water would be altered if much acid 
solidified; it is therefore necessary to take care that only very little 
acid separates. This is effected by cooling the mixture to within one 
degree of the solidifying-point, approximately determined ; after which 
a particle of solid acid is added, and the liquid well stirred with a 
delicate thermometer. Repeated experiments showed a difference of not 
more than 0°1°. The following table contains the results of a series of 


observations, viz. :— 


100 parts by weight 100 parts of Solidifying- 
of acid mixed mixture containing point. 
with water. water. Degrees. 

0:0 Water. 0°0 Water +167 C. 
0°5 0°497 16°65 
1:0 0°990 14°80 
15 1:477 14-00 
2°0 1961 13°25 
3°0 ; 2°912 11:95 
40 3°846 10°50 
50 4761 9°40 
6:0 5°660 8°20 
70 6°542 7°10 
8:0 7°407 6°25 
9°0 8°257 5°30 
10:0 9-090 4°30 
11:0 2°910 3°60 
12:0 10°774 2°70 
15°0 13°043 — 0:20 
180 15°324 2°60 
21:0 17°355 5°10 


19°354 7°40 


24°0 


_ 
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The table shows that, especially in concentrated acid, one tenth of a 
percentage of water may be accurately determined. 

Several other substances act like water in reducing the solidifying- 
point of acetic acid; for instance, sulphuric acid, alcohol, and several 
salts soluble in the acid. A mixture of 100 parts of acetic acid and 
0°5 part of sulphuric acid solidifies at 164°; 100 parts of acid and 
1‘8 part of alcohol at 15°25°. The influence of water may be partly 
counteracted by sulphuric acid ; thus, from a mixture of 100 parts of acid 
and 10 parts of water the acid separates at 4°3°; an addition of 2 parts 
of sulphuric acid raises the point to 5°8°, and 20 parts of sulphuric 
acid added to the same mixture bring the point up to 10°7°. 

The solidification of acetic acid takes place completely, even in 
summer. The acid is cooled to about 10° or 12°, a particle of solid 
acid is added, and on shaking the bottle the acid solidifies forth- 
with. A small quantity of solid acid is easily obtained by placing a 
test-tube containing a few drops of liquid acid in a mixture of chloride 
or nitrate of ammonium and cold water. 


Determination of Sugar and Detection of Albumin in Urine. 
By Pror. SEEGEN.* 


Tue author having tested all existing methods for this determination, 
concludes that we have no reagent capable of detecting the presence 
of minute traces of sugar dissolved in urine with certainty, and to 
the exclusion of other analogous substances. Normal urine does not 
contain it in sufficiently large quantities to allow of its determina- 
tion. Normal urine contains minute quantities of reducing substances, 
but whether they consist of sugar, partially or wholly, cannot be 
determined with our known tests. 

To detect albumin, the precipitate obtained by heating urine with 
nitric acid is carefully washed to remove the last traces of urine, 
then redissolved in a little potash, and a few drops of Fehling’s copper 
solution are added. A fine violet coloration is instantly produced, 
especially with a strong solution; the reaction is very characteristic, 
and readily shows one per cent. of albumin. 


Use of Polarized Light for the Estimation of the Value of Cinchona-barks. 
By O. Hesse.t 


THIs communication consists essentially of a review of a paper by De 
Vryt on the same subject. The latter believes that, by estimating the 
rotating power of a solution of the total alkaloids contained in a bark, 


* Pharm. J. Trans. [2], ii, 202. + Deut. Chem. Ges. Ber., iv, 692. 
t Page 857 of this volume. 
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and also of a solution of the alkaloids insoluble in ether, the value of 
the bark can be obtained. Hesse points out that of the alkaloids 
contained in cinchona barks, the rotating powers of only two, viz., 
quinine and quinidine, are known with accuracy. Moreover, the Java 
barks contain, according to De Vry and Jobst, an amorphous base, and 
Hesse has found in some Neilgherry barks, paricine, and two sub- 
stances the relative rotating powers of which are almost unknown. It 
may, however, be possible to determine the amount of quinine present 
by precipitating the neutralized sulphuric acid solution of the mixed 
alkaloids with sodio-potassic tartrate, dissolving the precipitated 
quinine and quinidine tartrates in dilute sulphuric acid, and estimating 
its power of rotation. Between these alkaloids there is considerable 
difference in rotating power, which also would extend to their tartrates, 
thus for quinine in alcoholic solution 2; = — 184°35°, and for quinidine 
in alcoholic solution «4, = — 113°. 

Thus it will be seen that the method proposed originally by De Vry 
can, at the best, give only approximate results. 


A. F. 


Spectroscopic Characters of the Ammoniacal Solutions of Carmine, Cochi- 
neal, and other Substances. By G. CAMPANI.* 

AN ammoniacal solution of carmine, examined by the spectroscope, 
exhibits two dark absorption-bands between the Fraunhofer lines D 
and HE, like those of blood, one situated at 8°, the other at 9°—10° of a 
spectroscope having a scale of 20°, in which the sodium line falls at 
7°7°. With such a spectroscope, therefore, it would be impossible to 
distinguish an ammoniacal solution of carmine from that of blood. 

The aqueous solution of cochineal does not exhibit any dark bands, 
but on adding ammonia in quantity sufficient to give the solution a red 
colour inclining to violet, the two dark bands of the ammoniacal car- 
mine solution make their appearance. 

A solution of murexid gives a dark band at 7°5° to 10°; the addi- 
tion of potash in quantity sufficient to change the colour to violet does 
not alter the spectroscopic appearance. 

A decoction of madder is inactive in the spectroscope, even after 
addition of ammonia. H. W. 


Technical Chemistry. 


On the Existence of Copper in Certain Waters. By M. Rovx.t 


Suspicion having arisen that an epidemic which had broken out in 
a village was due to the water of a fountain being contaminated with 


* Gazzetta chemica Italiana, i, 471. t+ J. Pharm. [4] xiv, 104—-110. 
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the refuse of an adjacent copper factory, the author was requested to 
examine into the matter. He found, however, that this water con- 
tained only traces of copper, and that the water of a well situated at 
90 metres from the factory was quite free from copper, whereas that 
of a well situated at 150 metres from the same factory contained a 
large amount of that metal. Further examination showed that the 
presence of the copper in this water was due to the use of copper 
pumps and pipes, copper, as is well known, being acted upon by 
water containing air and carbonic acid, or by salts, such as alkaline chlo- 
rides. To prevent such contamination, the author suggests the use of 
pumps of bituminous iron, or of copper or iron plated with tin. 


Examination and Composition of Cements. By C. BENDER.* 


Roman and Portland cements are compounds of alumina, lime, and 
silica in closer or looser combination according to the temperature at 
which they have been burnt. Besides the constituents above named, 
magnesia, potash, soda, and generally sulphuric and phosphoric acids 
are also present. Of these subsidiary bodies, sulphuric acid (as 
gypsum) is so hurtful to the quality of the cement, that if a sample 
contains any considerable quantity—even 3 per cent.—it should be 
rejected. The gypsum is burnt dead at the temperature employed in 
making the cement, and does not combine with water until after the 
rest of the mass has hardened, and then, as it slowly takes up water 
and expands, it causes the whole to crumble. Much magnesia seems 
also to injure the quality, but a moderate proportion of soda im- 
proves it. C. H. G. 


Extraction of Animal Fats to be used for Food, or for the Preparation of 
Cosmetics. By H. Pou..t 


Tue fresh raw fat, freed as far as possible from fleshy matters, is cut 
into thin slices and washed free from blood, &c., with the purest cold 
water that is obtainable. The washed fat is then placed in a cylin- 
drical stoneware vessel, 1:25 metre high and ‘5 metre wide, standing in 
a water-bath which can be heated by steam. A cock of wood or stone- 
ware at the bottom of this vessel enables it to be emptied without 
removal from the water-bath. After the cylinder has been three- 
fourths filled, a kind of sieve of stoneware is laid on the surface of the 
fat; 10 per cent. of pure highly diluted hydrochloric acid is added, and 
a well fitting cover of stoneware is laid over the top. The dilute acid 
used is prepared by adding 3 lbs. pure hydrochloric acid (sp. gr. 1:12 


* Chem. Centr., 1871, 510. + Dingl. polyt. J., eci, 254—257. 


1098 ABSTRACTS OF CHEMICAL PAPERS, 


to 100 Ibs. water). On warming, as the fat melts in the cells, the acid 
dissolves the membranous portions, and the sieve gradually sinks to 
the lower part of the cylinder, carrying with it the skinny matters and 
unmelted fat, while the pure melted portion collects in the upper part 
of the vessel. When all the fat is melted, the dilute acid solution is 
run off at the bottom, and the fat is washed two or three times with 
boiling water, to the last portion of which a little carbonate of magnesia 
is added to ensure perfect neutralisation. 

The washed fat is dissolved in an equal volume of Canadian oil, 
which separates a nitrogenous matter. The solvent is then recovered 
by distillation. The resulting fat is scentless and tasteless, almost 
colourless, and is absolutely neutral. It contains no trace of water or 
of nitrogenous matter, and therefore remains free from all tendency to 
become rancid when kept. Go mm. G. 


On the Preparation of an Oxidised Aniline-black. 
By Armand MULter.* 


THE paste is thus prepared :—20 grms. chlorate of potash, 40 grms. 
sulphate of copper, 16 grms. chloride of ammonium, and 40 grms. 
hydrochlorate of aniline are dissolved in 500 c.c. water warmed to about 
60°, and removed from the water-bath. In about three minutes the 
solution froths up and gives off vapours which strongly attack the 
breathing organs. If the mass is not quite black after the lapse of a 
few hours, it is again heated to 60°, and then exposed in an open 
place for a day or two, and afterwards carefully washed out till no 
salts are to be found in the filtrate. For use in printing, the black 
paste is mixed with a somewhat large quantity of albumin, and the 
goods after printing are strongly steamed. The paste can be pressed 
into moulds and used asa substitute for Indian ink. When thoroughly 
dried in vacuo it appears as a black powder, which contains C = 39°28 
per cent., H = 7°41 per cent., N = 7-41 per cent., corresponding to the 
formula C»4HyN2O2, which requires C = 39°87 per cent., H = 3°86, 
N=7:72. This formula is given under reserve. C. H. G. 


Todine-green on Alpaca, with Water-glass. By Frrp. Sprinamutiut.t 


Tue damped stuff is worked in a bath of about } Ib. iodine-green (in 
powder), lb. spirit of ammonia, some sulphuric acid, and } 1b. soda 
water-glass for each 10 lbs. stuff for a short time, drawn through a hot 
tannin solution, returned to the first bath, and lastly brightened in a 
somewhat strong acetic acid bath. C. H. G. 


* Ding). polyt. J., cei, 363. t+ Dingl, polyt. J., cci, 374. 
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Notice of a new Photo-lithographic Process.* 


An ordinary carbon picture developed on lithographic stone, instead of 
on glass or zinc, can be inked and printed from in the ordinary manner. 
The development of such a picture can be obtained by the following 
process :— 

Carbon paper is floated for two minutes on a bath of pure red chro- 
mate 1 part, water 10 parts; dried in an air-tight box over fused 
chloride of calcium ; exposed under a sharp negative for $ to 1 minute 
to sunlight, or for 4 to 10 minutes to diffused light; dipped in cold 
water; and laid face downwards on a well polished lithographic stone. 
A sheet of blotting-paper is laid on the back and rubbed with a rubber 
pad all over; the blotting-paper is renewed; and the rubbing is con- 
tinued till the paper is half dry. After three or four minutes the stone 
is laid slanting in a dish and overflowed with hot water; the black 
gelatin swells up and the paper softens; the washing with hot water 
is continued till all the paper can be pulled away without resistance. 
On the stone there is left a formless mass of black gelatin, which 
gradually develops into a clear picture on continuing the washing 
with hot water. When the picture is quite clear, the stone is laid in 
cold water, and when cold is propped against the wall and allowed to 
dry in the air. The dry picture is treated with a solution of gum, &c., 
in the usual way. C. H. G. 


Cheap Preparation of pure Dextrin. By O. Ficinus.—(Dingl. 
polyt. J., eci, 375.) 


On the Examination of Essential Oils. By. H. R. Scuramu.t 


Copatsa oil can be detected in oil of Neroli by mixing a few drops with 
spirit and burning the mixture on cotton wool. When the spirit has 
burnt off, the smell of the copaiba oil can be distinguished. 


Use of Tannin for the Preservation of Wine.—(Dingl. polyt. J., 
cci, 376.) 


On the Manufacture of Dinas-stone (Quartz Bricks). By Cari 
Biscuor.—(Dingl. polyt. J., cci, 339.) An abstract from Percy’s 


metallurgy. 


* Dingl. polyt. J., cci, 374. t+ Dingl. polyt. J., eci, 375. 
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On the Recovery of Nitrous Acid in the Manufacture of Sulphuric Acid. 
By Dr. GrorcEe Lunce.* 

A DETAILED description, with drawings, of “ Glover’s towers,” as used 

on the Tyne. Cuts would be required to make an abstract compre- 


hensible. 
C. H. G. 


New Diffusion Apparatus for extracting the Juice of any Plant, 
especially of the Sugar-beet and Sugar-cane. By JuLtius RoBEeRtT.— 
(Dingl. polyt. J., eci, 257—262.) Requires a plate to render the 
description intelligible. 


On Schultz’s Cold Diffusion Process. By W. Freyn.—(Dingl. polyt. 
J., cci, 262—266, from the ‘‘ Marktbericht,” June, 1871.) 


Treatment of Fruit Juices. By N. Gracer.—(Dingl. polyt. J., cci, 
266—270.) 


Improvements in Light-Printing. (Dingl. polyt. J., cei, 276.)—An 
abstract of a paper by Mr. Edwards in the British Journal of Photo- 
graphy. 


Glue Rollers for Light-Printing.—(Ibid., 277.) 


On the Apparatus of Giret and Vinas for Heating Wines, with a view 
to their Preservation. By H. Manaon (ibid. 550—556). 


Elkinston’s Improvement in the Manufacture of Copper (ibid. 560). 


* Dingl. polyt. J., eci, 341—353. 
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PAPERS READ BEFORE THE CHEMICAL SOCIETY. 


XXVI.—On the Distillation of Wood. 
By Watson Smiru, F.C.S. 


I nave been much interested in reading Mr. E. T. Chapman’s 
valuable paper on the production of wood-spirit, lately read before 
the Chemical Society, and I now beg to present the results of certain 
observations and experiments of my own on the subject. 

As regards the kind of wood preferred for distilling, oak is certainly 
that most generally sought after, oak crop-wood and old oak-timber 
being the forms most easily obtainable. 

The retorts used in the writer’s experience were 6 feet long and 
3 feet in diameter ; others used were 7 feet long and 34 feet diameter. 
These retorts (viz., those first mentioned) were charged early in the 
morning, and finished late at night, the whole operation, after the doors 
were made up, lasting about 11 hours. The retorts were very hot 
when the wood was put in each morning. The condensed liquid pro- 
ducts of the distillation began to drop 14 hours after the retort doors 
were luted up. 

The termination of the process was ascertained by handling the 
exit-pipe from any of the retorts into the main; when this was found 
to have cooled down, the distillation had ceased. The retorts were 
allowed to stand till the following morning before they were opened, 
to withdraw the charcoal. The next morning the doors were opened 
one by one, and the charcoal was as rapidly as possible raked out into. 
@ capacious iron barrow, which, when full, was wheeled to the trap- 
door or man-hole of an underground vault. The barrow was upset 
with its load of partially ignited charcoal over the open trap-door, and 
the charcoal was rapidly shovelled into the vault. The next retort 
door was then opened, and the charcoal drawn from that, and so on, 
till all were emptied into the vault. A bucket or two of water was 
now thrown in, and the trap-door luted down securely. 

The mixture of tar and crude wood-acid which came over from the 
condensers was pumped into a large cistern sufficiently elevated from 
the ground; there it was allowed to settle, the tar of course forming 
the lower, and the wood-acid the upper layer of fluid. 

When wanted, the tar was drawn off by a tap at the bottom of the 
cistern, and the wood-acid either by a siphon or by a tap-arrange- 
ment. 
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The gaseous bodies escaping during the process, are carried round 
by a pipe having a downward dip to the fire-place. Just before turn- 
ing to the fire-place, the pipe dips into a closed vessel in which any 
condensed matter may deposit. 

The time of greatest luminosity of the gas-flame is invariably just 
before finishing, though, if the condensation be good, this luminosity 
is but feeble. The condensation should be such, that no patch of con- 
densed fluid is formed on the hand when the palm is held before the 
jet of escaping gas—this jet will then be found to be perfectly cold. 

Now as to the quantities of tar, crude wood-acid, and charcoal 
obtained: According to my experience, the following is the average 
yield which has been obtained, when old oak-timber has been used in the 
retorts, after being split up and sawn into pieces about, on the average, 
2 feet to 24 feet long, and 3 or 4 inches thick. 

Charcoal. Wood-acid. Tar. 

1,000 parts by weight of wood yielded... 327 509 5d 

The wood-acid had a specific gravity of from 1:025 to 1-027. 

In order to carbonise one ton of wood, 103 ewts. of coal were used 
on the average. 

In Muspratt’s Dictionary (article Acetic Acid) data are given 
from which the following results are calculated :— 


By Three Works in the neighbourhood of Paris. 


Charcoal. Wood-acid. Tar. 
1,000 parts of wood yielded .......... 2534 568 821 


Specific gravity of wood-acid = 1°025. 
1,000 parts of sawdust in — = 598 *r0 
constructed furnace yielded soe 
Wood-acid and 
tar. 


1,000 parts of wood yielded .......... 268 577 
Specific gravity of wood-acid = 1030. 


1,000 parts of oak, in ordinary cylinders 268 — —_ 


By Mr. Randall, Stroud :— 


Wood-acid and 


tar. 

1,000 parts wood yielded .........6.. 200 476 

Average yield, according to Mus- \ 268 577 
pratt’s numbers. ... seccccccssee 


Specific gravity of wood-acid = 1:030 = 6° Twaddell. 
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Average yield, according to writer’s 9 - 
s 327 509 
a ee 
Specific gravity of wood-acid = 1:0275 = 5}° T 


Wood used, old oak timber mainly, with some crop-wood, splin- 
ters, &e. 

I have calculated the yields of various kinds of wood from numbers 
furnished by Muspratt’s Dictionary, in which I may add a most 
valuable condensed practical account is given of the process (Articles 
Acetic Acid, Wood-vinegar). 


Per 1,000 parts of each Variety. 


Wood-acid. Specific gravity. Charcoal. 
TR distscsssscees 1:029 250 
Birch (cut 3 years).... 357 1031 208 
ME os eccses vesen .-. 906 1:022 271 
BOP diissnsccees wee §=4931 1-018 229 


Oak is certainly the variety of wood most sought after by wood 
distillers ; birch and beech follow next in order of superiority. 

It will be noticed that in the average yield, according to the writer’s 
observations, the percentage of charcoal is comparatively large, and 
that of wood-acid comparatively small. The charcoal in three cases 
I believe was never thoroughly burnt, and in order to thoroughly car- 
bonise it, the fires ought to have been kept up three or four hours 
longer. I feel certain that the time allowed for carbonising was too 
short; in other words, the distillation was conducted too rapidly, and 
not enough time was allowed for completing the decomposition of the 
woody fibre. It is quite true, as Mr. Chapman remarks in his paper, 
that “ rapidly charred wood yields a smaller amount of distillate, than 
when it is slowly charred.” 

The increased yield, by allowing more time over which to extend the 
process, would then be due :— 

Istly. To the distillation being more slowly conducted, 7.e., at a 
lower temperature. 

2ndly. To the carbonisation being more perfect. 

According to Muspratt, the amount of coal necessary to carbonise 
one ton of wood is 7 ewts., i.e., 350 parts per 1,000 of wood. 

According to the writer’s observations, however, 10} cwts. or 5123 
parts per 1,000 of wood were required. In the latter case, the gas 
from the escape pipes was not burnt under the fire places; whether it 
was in the former case, Muspratt does not say, but the difference 
due to this would be but very small, and would by no means account 


for such a difference in coal consumed. My opinion is that Mus- 
4842 
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pratt’s figure for coal is either too low, or only one which could be 
secured by the greatest economy, and the most efficient flue and draught 
arrangements, so that the heat could be utilised to the utmost. 

Acetic Acid contained in the Wood-acid received from Condenser. 
—The following experiments made to determine the amounts of 
acetic acid contained in the crude wood-acid distilling over at various 
times during the process, revealed the curious circumstance that the 
amount of acetic acid thus coming over, gradually increases, but more 
rapidly (in proportion) than the rate of increase of the specific gravity 
of the wood-acid up to 1:017; the specific gravity then further increases 
up to 1:030, at which it remains, the amount of acid beginning to 
decrease till the finishing of the operation. 

The following numbers are the means of three experiments :—Retorts 
charged at 8 a.m. Distillate commenced dropping at 9.15 a.m. :— 


Times Grains per Specific 
Remarks. of gallon of gravity of 
observation. C2H403. wood-acid. 
A.M. 
10.15 966 oe 
11.30 1575 1:010 
P.M. 
1.15 3003 1°015 
This sample possessed the spirituous 
odour of wood-naphtha more strongly 4.15 4200 1°‘017 
than any sample taken .........- 
The maximum amount of tar came 
over at this period of any yet 5.15 3780 1-030 
— cece cecccccccccecsoeee 
he amount of tar after 5.15 increases 
ae Rename, 7 3150 1-030 
8 3066 1-030 
10 2940 oe 
10.50 2520 


According to my experience from— 

1,000 parts of wood, 20 parts by weight of acetic acid (C.H,O,.) 
have been obtained in the form of crude wood-acid. 

From data given by Muspratt, the following numbers are cal- 
culated :— 


Birchwood........ 1,000 parts by weight yield 22 parts C.H,O, 


Young oak ...... 1,000 - ~ 36 ,, ” 
Hawthorn........ 1,000 9 ” 44 ,, 9 
Willow .......... 1,900 - - 9 . 


The next point to be observed is the amount of wood-spirit yielded 
by a given weight of wood. 
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I have noticed the following results as obtained on two different 
occasions :— 


1. 20 cwts. of wood yielded 1:7 gallons of wood-spirit at 862 sp. gr. 


or 1,000 parts would yield 85 a Pe 862 sp. gr. 
2. 318 cwts. of wood yielded 18 - ~ 885 sp. gr. 
or 1,000 parts would yield 564 “ - 883 sp. gr. 


Muspratt states that 20 cwts. of wood should yield 1} to 24 
gallons of spirit, z.e., 1,000 parts should yield from 623 to 125 gallons 
of spirit. Mean 93°7 gallons. 

Now not only the aqueous acid distillate from the retorts, but also 
the deposit of tar which settles down to the bottom of the wells in 
which the products of condensation accumulate, contains a con- 
siderable proportion of wood-spirit. Of this fact I believe many - 
manufacturers are ignorant. In both the examples I have given above 
the wood-tar was not distilled for the sake of the naphtha it contained : 
hence, if it had, the returns would have no doubt been higher. 

On the average, from every 100 gallons of wood-tar it is possible to 
obtain by distillation 3 gallons rectified wood-spirit. 

The following fractional distillations were made, with a view to 
ascertain the best mode of separating the naphtha or wood-spirit from 
the various other bodies contained in the wood-tar, by repeated rectifi- 
cation :— 


No. 1 Sample of Tar. No. 2 Sample. 
- Per cent. by volume Temp. centigr. Per cent. 
Temp. centigr. distilling over, 
At BB... cr cccccscces 14 
At GOP... ce cccece 13 ewe BOO ..s0s06050 163 
Below 95°...... 10 BD i chewanee 5 
— fe 23 From 110° to 150° only a few drops 
9 LBP co cee 14} came over. 
— ror 10 Below 160° ......e00 5 
99 BID? 2. eee 7 9» WP cccccccces 5 
SOP? .. cc ccceee 6 
Total ...... 57 51} p-c. distills over below 200° C. 
No. 3 Sample. No. 4 Sample. 
From 85°—95° .. | 10} Below 100°.......... 22 
»» 95°—100°.. 32 BP cc cvcccccs 93 
a Sees: 8k 
Total os.cees 42} 
Total ......cccec. 40 
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35,000 grain measures of wood-tar were distilled in a small iron still, 
over a Bunsen’s lamp :— 


Grain 


neuen On standing, each Per 
Temp. centr. | 5-4-7): distillate separates as cent. Remarks. 
pang follows : by vol 
over. ‘ ; 
Cent. Gr.meas. Gr. meas. 


[ Into 2,100 watery liquid ) 


n 930 oily body in- Began to distil over at 


72° to 100°..|; 30204 soluble in 83 (a) 7? © 
aqueous ‘ 
i. 1.300 fluid. . fh ‘: 1 Distilled over most vigor- 
Below 110°..| 17 00{ dies =a ame 43 (5) ously, and in largest 
” 995 ory * quantity, at 92° C. 
150°..| 1150{| » 925 aqueous ,, } 3k (0) 
i » 228 oily “3 . 
» 205°..| 1850 |.. re | 8E@) 


. | ree 


The watery portions separating in those fractions marked (a), (0), 
and (c), were of a dirty orange colour, and possessed a very pungent 
odour, also attacking the eyes and mucous membrane of the nose. 

The oily portions were separated from the aqueous by means of a 
tap-funnel. 

(a). The oil separating from the aqueous fluid (marked «) distilled 
at the following temperatures :— 


Per cent. 
Temp. cent. by volume. 
gk, 
SE ccaskuscewnenwen sone 9°7 
Pe DD. ta ncakeansscanabeces 5° 


99 LAD” cc cccecccccvcccccess 
99 LBD cc ccccceeccccccesese 60 


errr rrr. erecrece coce 59 
39 155° eoeeweveeeeeeeeee ee eee 7°6 7 
649 


The portion remaining behind in the flask smelt very like creosote. 
Watery portion separating from the fraction marked a :— 
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Per cent. 


Temp. cent. by volume. 
WO Sete deneins vtitiwe F 
i  Cbwaee Shas sk bene desads 2 
SIO I 

DP icccscdsscodsssceseose TF 


32 


iF 


The remainder left in the flask refused to ignite on application of 
flame. 
(). Aqueous portion separating from fraction b :— 


Per cent. 


‘Temp. cent. by volume. 
Below 70°... ee.eeeee- (nbersodee s @ 
a I hne Con seaensedvesenes is @ 
gp A ebbnnececnvevetecisces sa | 
ae errr rer titer. cecceee 0 
WF ictimenrnissitesme 3 


(c). Aqueous portion separating from fraction ¢:— 
Per cent. 
Temp. cent. by volume. 
90° to 100 ° Weak spirit, almost clear and colourless. 
vv J eeee — ° 
5°8 Orange-coloured oil. 


Total ...... 338 


From these distillations I conclude, that in thus distilling the wood- 
tar, that which comes over is a mixture of wood-spirit much diluted 
with water, with creosote and other bodies of high boiling point. 
These higher-boiling, oily bodies separate from the aqueous portion of 
the distillate, retaining a quantity of wood-naphtha dissolved in them. 
The aqueous portion from which these oils separate also contains spirit 
in solution. By rectification this wood-spirit can be obtained from 
both oils and from the weak aqueous solutions, as the above experi- 
ments testify. 

Wood-spirit and Line Acetate—To obtain the wood-spirit from the 
crude wood-acid, the latter may be distilled alone by steam-heat or fire 
directly applied, and in either a copper or iron still. (Of course the 
use of an iron still will depend on whether the manufacturer cares for 
the presence of iron in his pyroligneous acid or not. When he uses it 
to make iron liquor-mordant, for instance, he does not, of course, fear 
the presence of iron.) 

The distillation is continued till a portion of the distillate no longer 
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inflames when thrown on the fire. By another method, the manufac- 
turer first saturates his crude wood-acid with lime hydrate, and after- 
wards distils this crude acetate liquor in a wrought-iron still. By this 
plan many believe that the naphtha is more easily obtained in a more 
concentrated form and with less loss than by the other. The crude 
acetate liquors remaining are evaporated down in pans to dryness, and 
furnish the black acetate of lime. This black acetate is used for making 
acetic acid. In the first-named process (viz., that in which the wood- 
acid is distilled alone), the pyroligneous acid remaining, if required for 
acetic acid making, is first left to stand, so that tarry maiter, sediment, 
&c., may settle from it; it is then run into a tank and there saturated 
with milk of lime, and allowed to stand again. When sufficiently 
settled, the clear liquor is pumped or siphoned into an evaporating pan, 
and boiled down. The liquor is stirred up now and again, and scum, 
tarry matter, &c., is skimmed off. At length a pellicle of lime acetate 
forms on the surface; this is skimmed off with a ladle made for the 
purpose. This skimming off the pellicle of acetate is constantly car- 
ried on, the salt being thrown on a drainer or into skips, so placed 
that the liquors may may run back into the pan. The acetate obtained 
by this process is known as the “grey acetate,” and is, of course, con- 
siderably purer than the “ black variety.” 

The weak wood-spirit obtained in the first distillation, as before 
mentioned, is further purified and concentrated by one or two rectifica- 
tions with lime in a copper still. These stills are heated by coils of 
steam pipe circulating inside them. Two rectifications are generally 
sufficient. The spirit thus obtained varies from 850 to 880 specific 
gravity. 

1,770 gallons crude wood acid yielded 247 gallons weak spirit after 
the first distillation. This first distillation was made in a copper still 
heated with fire. 

These 247 gallons were rectified with lime by steam-heat, and 30 
gallons of stronger spirit were thus obtained ; on rectifying again with 
lime, 18 gallons of rectified wood-spirit at 880 sp. gr. were obtained. 

This was, no doubt, a poor yield, and its being so I believe to be due 
to the fact that too small a quantity of weak naphtha was distilled off 
in the first distillation. About a fifth of the wood-acid should be 
taken off to ensure that all the spirit is extracted. 

The last portions distilling over from the rectifying still are of a 
lemon-yellow colour, and usually have a specific gravity 880. 

When this lemon-coloured fluid is shaken with caustic soda-solution, 
a fine orange-yellow coloured magma is obtained. 

These yellow-coloured last runnings have a very pungent odour, 
and violently attack the eyes and mucous membrane of the nose. 
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XXVII.—On Anthraflavie Acid. 
By W. H. Perkin, F.R.S. 


In a paper on Artificially Prepared Alizarin, which I had the honour 
of bringing before the Society some time since,* I mentioned that 
Dr. Schunck had succeeded in isolating a beautiful yellow crystalline 
acid which usually accompanies this colouring matter as a secondary 
product. Dr. Schunck has since published an account of this sub- 
stance,t which he has named anthraflavic acid, assigning to it the 
formula C,;H Ox. 

C. Liebermann, ina paper “On a By-product in the Manufacture 
of Alizarin,” has likewise given an account of a yellow crystalline acid, 
which, from the description given, appears to be the same body as that 
examined by Dr. Schunck; he has, however, assigned to it the 
formula 


C,,H;03, or CyH { . 


and regards it as monowyanthraquinone.t 

Seeing that anthraflavic acid accompanies alizarin prepared from 
pure anthraquinone, it was difficult to understand how it could con- 
tain fifteen atoms of carbon, a difficulty observed by Dr. Schunck 
himself. 

Liebermann’s formula therefore appeared more probable, inasmuch 
as it represented this product as an anthracene derivative containing 
fourteen atoms of carbon. But, seeing the wide difference between 
these formule, and being desirous of knowing the true nature of this 
acid—both for practical and theoretical reasons—I submitted it to a 
fresh examination. 

The anthraflavic acid examined was prepared from the pure barium 
salt by means of hydrochloric acid, and, after being well washed and 
dried, was further purified by two crystallisations from boiling alcohol ; 
from this solvent it was deposited in beautiful bright yellow silky 
needles, generally arranged from a common centre. Dissolved in con- 
centrated sulphuric acid, it gave, when viewed with the spectroscope, 
the absorption-band near the edge of the blue, as observed by its dis- 
coverer, Dr. Schunck. 

The crystallised acid was perfectly anhydrous after drying in vacuo, 
and did not lose weight even when heated to 180° C. 


* Chem. Soe. J., xxiii, 1438. 
+ Proc. Lit. and Phil. Soc. Manchester, x, 133. 
+ Deut. Chem. Ges. Ber., iv, 103. 
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When submitted to combustion, it gave the following results :— 


I. +2302 of substance gave 
5903 of CO., and 
‘0699 of H.O. 
II. °2400 of substance gave 
6142 of CO., and 
0753 of H.O. 
These numbers give percentages agreeing with the formula C,,H,0,, 
as the following comparisons will show. 
Theory. Experiment. 
= I. ul. 
ee ) 70°00 69°94 69°79 
aa 3°33 3°37 3°48 
_ eeree ) 26°67 ae ~~ 


240 100-00 
Barie Anthraflavate—To prepare this salt, it is first necessary to 
separate anthraflavic acid from commercial alizarm. This may be 
effected by boiling with baryta-water, filtering off the orange-coloured 
solution, and precipitating the acid by means of hydrochloric acid ; or 
by dissolving the colouring matter in a boiling dilute solution of caustic 


soda and adding milk of lime, until the solution, which is kept boiling, 
becomes yellow or orange. This is then filtered off from the purple 
calcium salts, and the acid precipitated with hydrochloric acid. 

The crude anthraflavic acid thus obtained is washed on a filter 
and dried. It is then powdered, boiled with alcohol, and, when cold, 
the dark-coloured fluid is filtered off. The undissolved product is next 
treated with dilute caustic soda, and the resulting solution filtered 
to remove insoluble impurities.* It is then boiled and, after barium 
chloride has been added in excess, rapidly filtered. On cooling, the 
baric anthraflavate is deposited in reddish-brown needles, which require 
three or four recrystallisations from water to render them perfectly pure. 
The latter part of this process is very nearly the same as that de- 
scribed by Dr. Schunck. 

The colour of the cold aqueous solution of pure baric anthrafla- 
vate is much like that of potassic dichromate, though rather darker. 
The crystallised salt ceases to lose weight after being dried at 150°, 
even if the temperature be raised to 180°. 

The following determinations of carbon, hydrogen, and barium 
were made on specimens dried at 150° :— 

* These impurities are present in considerable quantities, and when heated, give a 
sublimate of pale yellow needles, like anthraquinone, leaving a carbonaceous 


residue. - 
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. 3338 of substance burnt with plumbic chromate gave 
‘5340 of CO., and 
‘0589 of H.0. 
II. -3507 of substance gave 
2132 of BaSO,. 
ITT. :1260 of substance gave 
0768 of BaSQ,. 


The numbers give percentages agreeing with the formula 


C..H,,Ba,0, = 2C,,H,BaOy, . H.0. 


as the following comparisons will show. 


Theory. Experiment. 


768 = 100-00 
Dried in vacuo, or at 10°, it contains a larger quantity of water, and 


has the formula 


2C,,H,BaO, . 3H.O, 


as the following numbers will show :— 
I. 111 of substance dried at 100° gave 
0646 BaSO, = 34°22 p. c. Ba. 
II. *2564 of substance dried at 100° lost at 150°. 
‘0121 of H,O = 47 p. e. 
III. :2568 of substance dried at 100° lost at 180°. 
0112 of H,O = 4:36 p. c. 
IV. °3657 of substance dried at 100° lost at 150°. 
‘0150 of H,O = 41 p. e. 
The above formula requires 34°08 p. c. Ba, and a loss of 4°4 p. e. 


water. 

When freshly prepared, baric anthraflavate contains a still much 
larger quantity of water of crystallisation, which it gives up very 
readily when placed under a bell-jar with sulphuric acid, and to some 
extent even in the air. In one experiment an air-dried specimen lost 
18°2 p.c. when heated to 100°. The formula 2C,,H;BaO,.3H,0.10aq. 
would require a loss of 18°3 p. c. for 10aq. This is therefore probably 
the formula of the freshly crystallised salt. 

From these results it appears that anthraflavic acid is an isomer 
of alizarin, Its origin is not very clear at present, especially as it 
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appears that it can be produced in variable quantities in the prepara- 
tion of alizarin according to the mode of experimenting. 

I am at present engaged in the study of another secondary product 
accompanying artificial alizarin, which, unlike anthraflavic acid, 
possesses dyeing properties, and hope shortly to bring my results 
before the Society. 


XXVIII.—COMMUNICATIONS FROM THE LABORATORY OF 
THE LONDON INSTITUTION. 


No. II.—On the Action of Nitric Acid on the Dichlorophenolsulphonic 
Acids. 


By Henry E. ArmstRrona. 


Dichlorophenolparasulphonic Acid, C;H,Cl,.0H.SO;H.—The potassic 
salt of this acid was prepared by Kolbe and Gauhe’s* exccllent 
method, whick consists in the addition, with constant stirring, in an 
open porcelain dish, of 22 parts ordinary concentrated hydrochloric 
acid to an intimate mixture of 3 parts potassic chlorate and 10 parts 
potassic phenolparasulphonate, obtained by heating phenol and con- 
centrated sulphuric acid together in equivalent quantities for about six 
hours at 100°, and subsequent conversion into the potassic salt in the 
ordinary manner. Violent reaction ensues, which rapidly subsides, 
and on cooling almost a solid mass is formed. The product, after 
separation from the excess of acid by draining on a vacuum-filter, dis- 
solves readily in hot water, leaving but a slight residue, a mixture of 
tri- and tetrachloroquincne. By two or three recrystallisations, the 
potassic salt may be obtained free from potassium chloride, but for the 
purpose of most of the present experiments, a crude salt was used from 
which the chloride had only been partially removed, and for some 
even the crude product was simply freed from the excess of hydro- 
chloric acid by draining. A very pure salt is most easily obtained by 
employing a large excess of hydrochloric acid (40 parts) ; the potassic 
salt being readily soluble in this medium, whereas potassium chloride 
is almost insoluble ; the latter may be readily separated by filtration, 
and the former then obtained by concentrating the filtrate. It has 
been noticed that, on evaporating down the acid mother-liquors, these 
invariably become almost black and evolve an unbearable odour of (?) 
dichlorophenol. In all probability dichlorophenolparasulphonic acid 


* Ann, Ch. Pharm., exlvii, 176. 
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when heated with hydrochloric acid under pressure, is resolved into 
dichlorophenol and sulphuric acid. 

On adding the above salt to nitric acid, sp. gr. 1°36, in considerable 
excess, 50 grms. dry salt and 200 grms. acid, gradual solution took 
place, accompanied by a considerable evolution of heat; but little gas 
was evolved. The temperature was not allowed to exceed 60°. The 
amount of nitro-product gradually separating out became so large, that 
finally almost a solid mass was obtained. A quantity of cold water was 
then added, and the product separated by filtration; on heating the 
filtrate to the boiling point and allowing it to cool again, a further, not 
inconsiderable, quantity of the same nitro-body was obtained in the 
form of crystalline scales. The total product, after well washing on a 
vacuum-filter, was converted into potassium salt, which, on careful 
examination by fractional crystallisation, proved to be perfectly homo- 
geneous, and not a mixture of isomeric salts ; after purification and re- 
crystallisation it was obtained in the form of groups of short, fine, pale 
yellow needles, readily soluble in hot, but difficultly in cold water. A 
portion was decomposed by dilute nitric acid, and the nitro-body 
recrystallised from a large quantity of boiling water; it was thus 
obtained in the form of glistening pale yellow scales, which under the 
microscope are resolved into starlike groups of irregular, flat, pointed 
needles. It is slightly volatile in a current of steam ; moderately soluble 
in boiling water, but nearly insoluble in cold water ; melting point, 116° 
—111°. A chlorine determination showed it to be a dinitrochlorophe- 
nol, CsH.(NO-).C1OH. 

‘1487 grm. gave ‘0933 grm. AgCl, or 16°02 per cent. chlorine. The 
formula, C;H.(NO.),C1OH, requires 16°25 per cent. chlorine. 

On comparing this body with the known isomeric dinitrochlorc« 
phenols, of which there are no fewer than five, it was evident that it 
was identical with Faust and Saame’s* @ dinitrochlorophenol, melting 
at 111°, which they obtained by further nitration of a residue from the 
preparation of chloronitrophenol—by chlorination of the volatile modi. 
fication of mononitrophenol—remaining after distilling off the latter 
in a current of steam. They had but a small quantity however, and 
only prepared and analysed the ammonium, barium, and silver salts ; 
but their description of these tallies in every respect with the same 
derivatives from my product. Besides these, I have prepared a 
number of other metallic derivatives, mostly by the action of the 
respective carbonates on the free phenol; they are all very soluble in 
hot, but difficultly soluble in cold water. The water of crystallisation 
was always determined on the air-dried substance. 

Potassium derivative, CsH,(NO2z)2 CIOK + aq.—Crystallises from 
hot water in groups of short, fine, brilliant yellow needles. 

* Ann, Chem. Pharm. Suppl. Bd., vii, 196. 
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‘659 grm. lost on drying at 120° -044 grm. H,0. 
1952 grm. thus dried gave ‘066 grm. K,S0,. 


Theory. i 
Te vee nde 15°21 1571 
eee 6°5 66 


Sodium derivative, C;H,(NO.)2,Cl1ONa + 15 aq.—Separates from a 
hot concentrated solution in tufts of short yellow needles. 
°861 grm. lost ‘089 grm. H,0 at 100°. 
1:2785 grm. ,, ‘151 grm. H,0 _,, 


‘558 grm. thus dried gave ‘165 grm, Na,SQ,. 


Theory. I. II. 
Na @erece 9°56 9°57 —; 
14H,0...... 10°09 10°3 10°2 


Aminonium derivative, CysH,(NO,),CIONH, + 13 aq.—-Groups of 
short, fine, pale yellow needles. This derivative is chiefly re- 
markable on account of its extreme insolubility in cold water. On 
the addition of ammonia even to a dilute solution of any of the 
metallic derivatives of this phenol, it at once crystallises out. 


‘8862 grm. lost at 100° :0934 erm. HO. 


°8520 grm. ™ 0885 grm. H,0. 
Theory. a II. 
14H,0 ...... 10°28 10°5 10°6 


Faust and Saame calculate, from the results of a combustion, that 
this derivative contains only one molecule of water of crystallisation. I 
believe that the above direct determination is not too high, since the 
loss suffered on further heating for some hours at 100° is very slight. 


Barium derivative, GENO C10 Ba + 94 aq.—Groups of fine, 


golden-yellow, glistening, prismatic needles. These lose their lustre 

when exposed to the air. Dried at 150° it becomes vermilion red. 
‘5384 grm. lost at 150° :1248 erm. HO. 

12115 grm. “ 2789 orm. 

‘4605 grm. gave 1877 grm. BaSQ,. 

"24.75 » » wae 

Theory. II. 

Ba ...eere. 29°95 23°87 9 

Ss 23°01 23°02 23°1 

Faust and Saame give 9 aq., which corresponds to 22-07 per cent., 

but I have repeatedly observed a loss on drying of 23 per cent., with 

substances from various preparations. 
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Calcium derivative, CH (NOS ClO f Ca + 7 aq.—Crystallises from 
hot water in long, brilliant, flat, pointed, golden-yellow needles. This 
is at the same time one of the most beautiful and most characteristic 
derivatives of this phenol. 

1:0054 erm. lost at 140° -2102 grm. H,0O. 
8668 grm. ,, 160° ‘181 grm. H,0. 
‘2396 grm. gave ‘066 grm. CaSQ,. 
4134 orm. ,, °1137 ‘is 


Theory. T. IL. 
Ca cece 8°42 S1 8-08 
7H,0. coe 20°9 90°90 20°88 


snoetnan doviratinn Cole(NOz)2C10 
Magnesi WD deri atia C, O'H(NO,),C10 
long, hair-fine, pointed, pale-yellow needles. Exposed to the air these 
lose their lustre, and when anhydrous are of a dull brick-red colour. 
The amount of water of crystallisation in this salt is, it would seem, 
dependent on the degree of concentration of the solution from which 
it separates ; what may be termed the average salt contained an amount 
corresponding to 7 molecules ; twice salts containing 10 molecules were 
obtained, and frequently others, intermediate in composition between 
these. 


\ Me + 7—10 aq.—Groups of 


‘4766 germ. dry substance gave ‘1238 grm. MgSQ,. 


Theory. I. 
Discs Oe 519 
» 4. O.H.(NO;).C10 
Copper Derivative, ~yy r+ 
VA > C.H.(NO,).C10 
branched, silky needles, of a yellowish-green colour. On drying, these 
become dark brown, but regain their original colour when exposed to 


kon + 8aq.—Long, hair-fine, 


moist air. 
2948 erm. lost at 130° 0658 grm. H,0. 
‘8608 germ. air-dry substance gave *1055 grm. CuO. 


Theory. I. 
COD: ie ipa pei 9°88 9°78 
CA ccccccess 29% 22°3 


It is thus evident that, by the action of nitric acid in excess, and at 
a somewhat elevated temperature, on dichlorophenol-sulphonic acid, 
not only is the SO;H group displaced and the NO, group introduced, 
but one of the chlorine-atoms is also simultaneously replaced by NO,, 
giving rise to a dinitromonochlorophenol. It now became of im- 
portance to ascertain what would be the result if the reaction were 
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carried on (I) at a lower temperature; (II) with weaker acid; as it 
was highly probable that under these conditions both chlorine-atoms 
would remain unaffected. 

I. Potassic dichlorophenolparasulphonate was added in small portions 
at a time to well-cooled nitric acid (1°36), the proportion of acid to 
salt being about two to one. The mixture was frequently shaken, 
but care was taken that the temperature did not rise above 5°. After 
standing for about two hours, in consequence of the separation of much 
nitro-product, the whole had solidified; it was then mixed with cold 
water and the nitro-product separated by filtration and well washed. 
On boiling the filtrate and allowing it to cool, a considerable quantity of 
the above-described dinitrochlorophenol was obtained. The solid nitro- 
body was treated with potassic carbonate-solution, and the mixture of 
potassium salts separated by fractional crystallisation. Three different 
products were thus obtained:—a. A relatively small quantity of the 
potassium derivative of the above-described dinitrochlorophenol. 
8. This formed about two-thirds of the total product, and consisted 
of short, yellowish-brown, brittle needles. y. The third product was an 
orange-coloured salt, which, when examined under the microscope, 
was seen to consist of well-formed hexagonal plates. 

8. The above-mentioned yellow-brown potassium-derivative yielded, 
on decomposition with dilute nitric acid, an almost colourless nitro- 
body, difficultly soluble in boiling water, from which it crystallises out 
on cooling in long, fine, almost colourless needles, not perceptibly 
volatile in a current of steam; melting-point 125°; but it was ob- 
served to decompose at the moment of fusing. It was at once apparent 
that this product was identical with Seifart’s* orthonitrodichloro- 
phenol, C;H,NO,C1,0H, obtained by the action of chlorine on orthoni- 
trophenol, and a further comparison of the salts established this. 

2345 grm. gave ‘3196 grm. AgCl. 

181 grm. gave ‘2458 grm. AgCl. 


Theory. I. II. 
en 34°15 33°71 33°6 


Sodium Derivative, CsH,NO,Cl],ONa + 5aq.—Glistening yellow 
needles, very soluble in hot, moderately soluble in cold water. 
11153 grm. lost at 120° :313 grm. HO. 
3821 grm. lost at 120° -106 grm. H,0. 
3465 grm. gave ‘1074 grm. Na,SQ,. 


Theory. I. II. 
Na..os.. 10°0 10°03 — 
5H,0 .... 28°12 28°06 27°7 


* Anr. Ch, Pharm. Suppl. Bd., vii, 198. 
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Barium: Derivative, nee \ Ba + 4aq.—Light red, flat, pris- 
matic needles, very soluble in hot, difficultly soluble in cold water. By 
slow evaporation of a dilute solution it was once obtained in long, 
branched, irregular, pale-yellow needles, but on warming under water 
these were at once converted into the red crystals. 

"3642 grm. lost at 160° -0927 erm. H,0. 

585 grm. gave ‘2435 erm. BaSQ,. 


Theory. I. 
errr coos 24°86 24°35 
SEO... 00 200s 11°55 10°72 


Calcium Derivative ONO CLO yo + %aq.—Long, glistening, 
golden-yellow needles; when exposed to dry air these readily lose 
water. 

6635 grm. lost at 160° 1685 grm. H,0O. 

6208 grm. lost at 160° 1564 grm. H,0. 


Theory. I. II. 
9H,O ...... 263 25°4 25°2 


= 


y. On addition of dilute nitric acid to a warm solution of the above- 
mentioned orange-coloured salt, no immediate separation took place, but 
on cooling it almost solidified to a mass of tufts of pale-yellow, silky 
needles. These crystals were found to contain potassium, whence it 
became evident that the orange-salt was the neutral potassium salt, 
and the pale-yellow needles the acid salt of a nitrosulpho acid. 
Analysis proved the body to be a nitrochlorophenolsulphonic acid. 

Dipotassium Derivative, CeH,NO,CIOKSO;K.—This salt is anhy- 
drous; it is extremely soluble in hot water, moderately in cold. 

6682 erm. gave °3596 grm. K,S0,. 

2955 orm. gave *1298 grm. AgCl. 


Theory. I. 
Me s000 008 00 23°67 24°23 
OE cccevevess 10°7 10°80 


Potassium Derivative, C;H,NO,CIOHSO;K + j3aq.—Pale yellow, 
arborescent tufts of silky needles, very soluble in warm water, slightly 
soluble in cold. 

‘6400 grm. lost at 150° 0243 grm. H,0. 
1:0349 germ. lost ‘0393 grm. H;0. 
‘314 grm. gave ‘0886 grm. K.SO,. 
‘7277 grm. gave *2049 grm. K,SQ,. 
‘156 grm. gave °08065 grm. AgCl and ‘1200 grm. BaSQ,. 
VOL. XXV. 4F 
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Theory. I. II. 
KR ..coe. 19 12°61 12°72 
Ci...... Wis 12°7 — 
D sve 10°9 10°56 —_ 
$H,0.... 2°97 38 3°79 


It is thus proved that by the action of nitric acid in the cold, two 
reactions take place simultaneously; the primary reaction consisting 
in the introduction of the NO, group and displacement of the SO;H 
group, thus giving rise to nitrodichlorophenol; whilst, as secondary 
reaction, we have the simple replacement of one chlorine-atom in the 
dichlorophenolsulphonic acid by NO. The small quantity of dinitro- 
chlorophenol formed is, no doubt, a product of the further action of 
the nitric acid, either on the nitrodichlorophenol, or on the nitrochloro- 
sulpho-acid. 

A series of experiments was now instituted on the action of dilute 
nitric acid at various temperatures, a saturated solution of potassic 
dichlorophenolparasulphonate being employed. It was found that if 
to this in the cold a quantity of nitric acid (1°36), about equal in 
weight to the potassium-salt present, was added, reaction took place 
accompanied by a considerable evolution of heat, and a nitro-product 
separated out which proved to be almost pure orthonitrodichlorophenol. 
The filtrate, after heating to the boiling point, gave, as usual, a 
quantity of dinitrochlorophenol. On adding the nitric acid to the 
solution previously heated to 50°—60°, a further rise of temperature 
was observed, and the nitro-product was a mixture of orthonitrodi- 
chloro- and dinitrochlorophenol, the filtrate yielding a further quantity 
of the latter. Finally, if the mixture, after the addition of the nitric 
acid, was heated to the boiling point, the product consisted almost 
entirely of dinitrochlorophenol. It is, therefore, possible to prepare at 
will either of the above in any required quantity. If the mononitro- 
body is to be prepared, the nitric acid is added to a concentrated solu- 
tion of the potassium salt previously gently warmed, and the product 
purified by crystallisation of the potassium salt. On the other hand, 
to obtain the dinitroproduct, it is best to add the potassium salt 
gradually to a large excess of nitric acid (1°36), care being taken, 
however, that the temperature does not rise much above 50°—-60°. 

Dichlorophenolmetasulphonic Acid.—Kekulé has shown that when 
phenol is acted on at ordinary temperatures by sulphuric acid, the 
product is a mixture of two isomeric acids—phenolpara- and phenol- 
meta-sulphonic acids—which may be separated by fractional crysialli- 
sation of the potassium salts. I prepared a quantity of the mixed 
acids and roughly separated them by crystallisation of the potassium 
salts. The product so obtained—still a mixture—was treated with 
potassic chlorate and hydrochloric acids in the proportions mentioned 
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at the beginning of this paper. The separation of the dichlorometa- 
salt, which was no doubt formed, from the dichloropara-salt was not 
attempted, but the product was at once acted on by nitric acid in 
excess, and the nitro-body formed converted into potassium salt and 
fractionally crystallised. In this way three products were obtained ; 
1, the potassium salt of the above-described dinitrochlorophenol ; 
2, the potassium salt of orthonitrodichlorophenol; 3, a brilliant red 
potassium salt. To obtain the latter pure, the mother-liquor remaining 
after the separation of salts 1 and 2, both of which are but slightly 
soluble in cold water, was decomposed by dilute nitric acid and the 
product distilled in a current of steam. The body passing over was 
again converted into the potassium salt, which was then recrystallised. 
Decomposed with dilute nitric acid, it yields nitrodichlorophenol in the 
form of a yellow crystalline powder, scarcely soluble in water, which 
melts at 121°—122°, but sublimes readily below this temperature, and 
is identical with the body obtained by Fischer* by nitration of dichlo- 
ropbenol, and by Schmidt and Glutzt by chlorination of nitrophe- 
nolparasulphonic acid. 

Potassium Derivative, C;H:NO.C]OK.—Long, flat, glistening, 
pointed needles of a brilliant deep-red colour, much resembling that 
of chromic anhydride, and having, by reflected light, a magnificent 
metallic green lustre. Very soluble in hot, and to a moderate extent 
in cold water. 

‘437 grm. substance gave ‘1534 erm. K,SO,. 

‘133 grm. substance gave ‘1524 grm. AgCl. 


Theory. 
Bespscessssce BN Oe 1 
TE scevccssss GREG 2 


ou 


CO OC my 


7 
3! 


or 


Barium Derivative, aren \Ba + 2aq.—Bundles of reddish- 
2 2 


orange, short, hair-fine needles, very difficultly soluble in water. 
1:0994 grm. substance lost at 170° ‘0604 grm, H,0. 
‘3732 grm. so dried gave ‘152 grm. BaSQ,. 


Theory. I. 
Distvccicces TOe 23°94 
SHO 2. 0 vee 6°13 5'4 


I believe there is little doubt that the above nitrodichlorophenol, 
which was obtained in considerable quantity, is the sole product of the 
action of nitric acid on dichlorophenolmetasulphonic acid; no cor- 
responding dinitrochlorophenol was obtained; and, also, all attempts 

* Ann. Ch. Pharm. Suppl. Bd., vii, 180. 


+ Deut Chem. Ges. Ber., ii, 52. 
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to convert the dichloromononitrophenol into a dinitromonochloro- 
phenol were unsuccessful; dilute nitric acid was without action, 
whilst concentrated acid decomposed it entirely. Fischer also only 
noticed the formation of this one body on nitrating dichlorophenol. 
The preparation of pure phenolmeta-sulphonic acid being attended 
with considerable difficulty, I have not yet submitted it alone to the 
action of nitric acid in support of the above view. 


Nitrochlorophenolsulphonic Acid. 


On gently warming the above-described acid potassic salt, or even 
its aqueous solution, with nitric acid (1°36), it is readily converted 
into dinitrochlorophenol melting at 110°—111°. 

By the action of chlorine on a cold aqueous solution, nitrodichloro- 
phenol is formed, which separates out in the form of a yellow powder. 
The product was first distilled in a current of steam, and then con- 
verted into potassium salt. The salt thus obtained crystallises in flat, 
pointed, deep red, dichroic needles, not to be distinguished from the 
same salt of the nitrodichlorophenol obtained by nitration of dichloro- 
phenol. The phenol obtained on decomposing it by dilute acid melted 
at 122°—123°; that from dichlorophenol at 121°—122°. I am there- 
fore inclined to consider the two as identical. 

Potassium Derivative, CsH,NO,C],0K.—The air-dry salt is anhy- 
drous. 

8551 grm. gave ‘1251 grm. K,S0Q,. 
2023 erm. gave ‘2356 grm. AgCl. 


heory. L 
ae sooesee 3008 15°81 


Oh sees con TS 28°81 


Action of Nitric Acid on Orthonitrodichlorophenol. 


Inasmuch as by the action of nitric acid at a low temperature, and 
in not too great an excess, on dichlorophenolparasulphonic acid, mono- . 
nitrodichlorophenol was formed, whereas dinitromonochlorophenol was 
obtained when a considerable excess of acid and a higher temperature 
were employed, it was to be expected that the mononitro- would be 
convertible into the di-nitrocompound. For a long time all experi- 
ments to effect this conversion were unsuccessful. Mononitrodichlor- 
phenol was found to dissolve readily in warm nitric acid (1°36), but 
on subsequent addition of water, it separated out unchanged; with 
acid of 1°45 sp. gr. a like result was obtained, only that in this case a 
considerable portion was entirely decomposed, with evolution of red 
fumes ; fuming acid, sp. gr. 1°5, caused this decomposition even more 
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readily. On digesting for some hours, at the ordinary temperature, 
with a mixture of fuming nitric and sulphuric acids, and subsequently 
diluting largely with water, a small quantity of a resinous body was 
secured, from which, by distillation in a current of steam, long yellow 
needles were obtained, melting at 120°. These dissolved readily in 
ammonia, forming a solution which rapidly became brown, and from 
which acetic acid threw down a brown humus-like matter. A chlorine 
determination gave following results :— 


‘075 dry substance gave ‘11816 AgCl, equivalent to 38°97 
per cent. chlorine. 


I have no doubt that this body is dichloroquinone, CsH,Cl,02, which 
requires 40°12 per cent. chlorine. Faust* obtained this compound by 
oxidation of trichlorophenol by nitric acid; he gives 120° as the 
melting-point. 

The conversion was, however, finally realised in the following 
manner :—To a saturated boiling solution of nitrodichlorophenol, a 
small quantity of nitric acid (1°45) was added, and the solution boiled 
for 2—3 minutes, then cooled by immersing the vessel in cold water; a 
crystalline mass gradually separated out, which was recognised as 
dinitrochlorophencl, melting-point 110°—111°, with all its charac- 
teristic properties, 


Decomposition of Orthonitrodichlorophenol by Heat. 


As above mentioned, this body is decomposed at the moment of 
fusion; the fused substance assumes a yellow-red colour, and gas is 
seen to be evolved. In order to examine the gas, I introduced a por- 
tion of the dry substance into a tube, which was then drawn off, 
connected with the Sprengel pump, and exhausted. The lower part of 
the tube was then heated to about 130° in a bath of sulphuric acid; as 
the gas was evolved, water was seen to condense in the cool portion of 
the tube, and later on, long yellow needles. At the conclusion of the 
experiment, a black, resinous, friable mass remained, insoluble in 
water and alkalies, slightly soluble in alcohol. The gas was analysed, 
with the following results :— 

Total volume 49°639 c.c., containing— 


Nitrogen........ | °685 c.c., or 1'4 per cent 
Nitric oxide .... 48°954 ¢.c., or 98°6 per cent. 


I was inclined to expect decomposition according to the equation— 


2C,;H.NO.Cl,0H = 2C;H.Cl.0. + H,O + N + NO. 


Dichloroquinone. 


* Ann. Ch. Pharm., cxlix, 153. 
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The composition of the above gas, however, does not verify this. I 
hope shortly to have sufficient material to investigate this interesting 
decomposition quantitatively. 

A detailed discussion of the constitution of the nitrochlorophenols 
has lately been published by Petersen,* who theorising, I fear, in many 
instances on somewhat slight experimental evidence, has constructed 
“position formuls”’ for all the known nitrochlorophenols. He adopts 
the now probably almost universal view that isomerism in the aromatic 
series is a consequence of the varying relative positions of the various 
substituting elements, or groups of elements, in the molecule. I pro- 
pose for the present simply to apply his argument to the above detailed 
experiments, and to show in how far they justify his conclusions. 

He assumes for nitrodichlorophenol (melting point 125°) and 
dinitrochlorophenol (melting point 110°—111°), the two bodies which I 
obtained by nitration of dichlorophenolparasulphonic acid respectively, 
the constitution— 

1. 2. 3 4 5. 6. 

(z-Ortho)nitrodichlorophenol.... OC, OH NO, Cl ClH H 

(z-Ortho)chlorodinitrophenol.... CO, OH Cl H EH NO, NO. 


The above experiments prove, I believe indisputably, that orthonitro- 
dichlorophenol cannot have the constitution assigned to it by Petersen. 
That the nitro-group occupies the ortho (2) position would seem 
proved—to those who believe in the position theory—by its formation 
from orthonitrophenol (Seifart). Further evidence in favour of this 
view would probably be considered as afforded by its conversion into 
dichloroquinone, and also by the readiness with which it is decom- 
posed on heating, with evolution of nitric oxide. 

Kekulé, however, has shown that the sulpho-acid from phenol (on 
heating), is a para (4) compound, since it yields resorcin on fusion 
with potassic hydrate; it is clear, therefore, that the dichloro-acid 
derived from this cannot contain either of the chlorine atoms in the 
para (4) position, that is, supposing no molecular re-arrangement to 
have taken place: consequently the nitrodicilorophenol formed by 
treating this with nitric acid cannot contain chlorine in the para 
position, as it does according to Petersen’s formula. 

The subject is one of such complication, however, that an enormous 
amount of investigation will be necessary before the relations of 
the various nitrochlorophenols are definitely established; until then 
speculation is useless. 

Further experiments in this direction I hope shortly to have the 
honour of bringing before the Society. 


* Ann. Ch. Pharm., elvii, 171, and this Journal, ix, 248, 
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Physical Chemistry. 


A Law in Chemical Dynamics. By J. H. GLADSTONE and 
i] y 
AurrepD TRIBE.* 


Ir frequently happens that when a more positive metal is immersed in 
a solution of a less positive one, the former displaces the latter. The 
authors have investigated the rate at which such displacements take 
place, when the amount of salt in the same volume of solution is 
increased by successive multiples, and also the phenomena with which 
they are accompanied. 

These reactions were found peculiarly adapted to the aforesaid pur- 
pose, in consequence of (1) their capability of being started and ended 
at any required moment ; (2) their non-interference with, for some time, 
by the products arising from the respective chemical actions; (3) their 
uniform rate for periods sufficiently long to enable accurate determina- 
tions to be made. 

The following table exhibits some of the results obtained with copper 
and silver nitrate. The duration of each experiment was 10 minutes. 
The first in the series represents 0°3541 gram of silver nitrate in 
100 c.c. of solution, the others being multiples thereof :— 


——— Copper dissolved. 
: ; Theo- Differ- 
. retical. ence. 
—_ Actual weights. Average. 
1 00045, 0°0050 0 :00475 | 000455} + 0°0002 
2 0 °0135, 0°0140 001375 | 001365} + 0:°0001 
3 00240, 0°0250 0°0245 |0°0259 | — 0°0014 
4 0°0420 0:0420 |0°0409 | + 0°0011 
5 0 ‘0600 00600 |0-0583 | + 0°0017 
6 00785 0°0785 |0°0790 | — 0°0005 
7 0 0975 0°0975 |0:0994 | — 0°0019 
8 0 +1230, 0 +1230 0°1230 |0°1228 | + 0°0002 
9 0°1510, 0°1480 0°1495 |0°1481 | + 0°0014 
10 0°1680, 0°1670 0°1675 |0°1749 | -- 0°0074 
11 0°1955 0°1955 |0°2035 | ~~ 0°0080 
12 0 *2170, 0.2285, 0°2310, 0°2200 |0°2241 |0°2336 | ~ 0°0095 
14 0°2740 0°2740 |0°2982 | -- 0°0242 
16 0 °327 0°3270 
20 0 °4540, 0°4100 0 °4320 


* Proc. Roy, Soc , xix, 498. 
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The actual weights corresponding to 1, 2, 3, 4, and 5, multiplied by 
3, give, within the limits of experimental error, those of 2, 4, 6, 8, and 
10; 2.¢., in a given time, twice the quantity of silver salt gives three times 
the chemical action. The close agreement of the observed numbers with 
those calculated on this supposition, as far as the 9th term, is shown in 
the 4th and 5th columns. The law then breaks down, and after about 
7 per cent. the increased action is almost in direct ratio with the 
increased strength. 

When it was perceived that within easily ascertainable limits the 
chemical action is the same for similar consecutive periods of time, 
experiments were made in solutions diminishing in strength from the 
first in the series. It was only necessary to lengthen the time of expo- 
sure. It was thus found that the law of three times the chemical action 
for twice the quantity holds good through at least 11 terms of the 
powers of 2,—in fact, from a solution that could dissolve 1 grm. of 
copper during the hour, to a solution that dissolved only 0:000001 grm., 
a million times less. 

The position of the metal in the solution makes no difference to this 
2—3 law. 

The decrease in the rale at about 3°5 per cent. of salt in solution is 
not affected by increasing the quantity of liquid. 

Similar series of experiments were made with zinc and copper chlo- 
ride, zinc and copper sulphate, zinc and lead nitrate, iron and copper 
sulphate, and other combinations; and in every instance where the 
solution was weak and the action simple, the 2—3 law holds good. 

The manner in which the metals were deposited was examined, and 
the currents produced were studied. In the case of copper and silver 
nitrate, it was evident that there was not merely a transference of the 
nitric element from one liquid to the other, but an actual molecular 
movement of it towards the copper plate, producing an accumulation 
of nitrate of copper there, and a corresponding loss of salt in the liquid 
that is drawn within the sphere of chemical action. Hence the upward 
current of almost pure water, and the downward current of strong 
solution of copper nitrate; these currents explain, in a great measure, 
the cause of the uniform rate of this class of actions. 

It appeared by experiment that a strong solution of silver nitrate 
offers less resistance than a weak one ; and it was also found, on adding 
potassium nitrate to the silver nitrate, that its power of attacking the 
copper plate was increased, that the augmentation of the foreign salt 
increased the action still further, and that the 2—3 law holds good 
between two solutions in which both the silver and potassium salt are 
doubled, though it does not hold good if the quantity of foreign salt be 
kept constant. Similar results were obtaincd with mixed nitrates of 
silver aud copper. 
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While these later experiments offer an explanation of the fact that a 
solution of double the strength produces more than double the chemical 
action, they do not explain why it should produce exactly three times 
the effect, or why the ratio should be the same in all substitutions of 
this nature hitherto tried. 

A. T. 


Researches on the Density and Expansibility of some Solutions. By 
C. Marianac.*—Part IT. 


THE instrument employed in these researches for measuring the expan- 
sion was the dilatometer of H. Kopp, éc., large sized thermometers 
having bulbs of from 15 to 28 cub. cent. capacity. The divisions on 
the stem allowed variations amounting to no more than 7,555 of the 
total volume to be read off. The experiments were confined to aqueous 
solutions. The tubes of the dilatometer were kept closed during an 
experiment by long thin india-rubber tubes furnished with stoppers. 
The author could detect no perceptible variation in the volume of 
a solution, when kept at a constant temperature during several days, 
the first observation being made as soon as possible after the solution 
was prepared. 

The following tables give the densities, molecular volumes, and co- 
efficient of expansion, at 20°, of various aqueous solutions.f Column » 
gives the number of molecules of water present; D the density of the 
solution; W, its molecular weight ; V, its molecular volume (water = 
18) ; V—18n, the difference between the molecular volume of the solu- 
tion and that of the water which it contains; HE, the co-efficient of 
expansion ; all at 20°. 


Sulphuric Acid, HzSO, + a Aq. 


Nl. D. W. | V. V—18n E. 
| 

Re re er ere are 1°83211 98 | 53°40 53°40 0°0005585 
DP isch we ne aeee as dows 1°41317 188 132°80 42°80 0°0005660 
eC rs 278 | 220°08 40°08 0'0005845 
Oe ssaenuu jarcersawot Se 368 | 308°60 38°60 0'0005697 
Oe ck ccickewecesexench ae 548 | 487°14 37°14 0:0004975 
eet eer, a 998 | 935°9 35°9 0:0003867 
TOD nccccccesccscccecs| BOBBLE | 1608 1 16060 35°0 0:0003107 
ZOO .cccccccocccscccee) 101592 | 3698 | 3683°6 33°6 0:0002602 
BBD noccccsercessescen| PORRR | 7208 | 72e28 32°'8 0°0002339 

i re 18 18 |— — 

| | 


* Ann. Ch. Phys. [4], xxii, 415—444. 

t The original paper gives also the interpolation formule (to the second power of 
the temperature); by which these results are calculated, and the experimental data 
on which they are founded. 
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Sodium Sulphate, Na,SO, + n Aq. 


The continued decrease of the numbers in the last column show 
that, whether sulphuric acid itself be mixed with water, or a dilute 
sulphuric acid be still further diluted, contraction is always the result. 


-N. Dp. be ¥. V—18n E. 
BD ivcccciecessescess| ESRB 592 478°7 28°7 0°0004102 
BO wcccccccccssecccce 112645 | 1042 923°4 23°4 0°0003608 
100 ..ccceeesceeceeees| 106545 | 1942 | 1819°5 19°5 0°0003051 
200 veceseseccvecevess| 1°03287 | 3742 | 3616°6 16°6 0°0002599 
400 vecesccccecccesees| 101586 | 7342 | 7214°8 14°8 0:0002344. 


This table shows that contraction takes place when a solution of 
sulphate sodium is diluted with water. 


Acid Sodium Sulphate, NaHSO, + Aq. 


2. D. W. ¥. V—18n. E. 
Oe Sidiniiiicesuscsst SESS 570 486°1 3671 0°0005554 
DP Aide deddacewne .../ 1:09168 | 1020 932°7 32°7 0°0004349 
TOO ccoccécoctceccccces| LOS7IS |: 1020 1830°3 30°3 0:0003390 
BOO Ss eetvwens 1:02357 | 3720 3628'0 28°0 0:0002776 


Comparative Table of the Molecular Volume of solutions of Neutral 
Sodium Sulphate, Acid Sedium Sulphate, and Sulphuric Acid. 


” | H,S0,. og } SO, Na.SO. 
Be Gtinwaeeatmemeveens | 487°1 4861 478°7 
:, ee eee | 935°9 932°7 923°4 
Ne eee eee 1835°0 1830°3 1819°5 
200 .. .| 8633°6 3628'0 3616°6 
400 . .| 7232 — 72148 


It will be seen that the molecular volume of the acid snlphate is 
always above that of the mean of the sulphuric acid and neutral 
sulphate ; so that when a solution of neutral sulphate is mixed with 
sulphuric acid, expansion always takes place. 
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Hydrochloric Acid, HCl + » Aq. 


n. D. W. ¥. V—18n. E. 
G25 .cceee co cecees 1:12030 149 132°77 20°27 0°00045 16 
UZB50 wciccccccccess 1:06700 2615 244°65 19°65 0°0003460 


BE nccccccccccecces| LOB5OO 486°5 469°23 19°23 0:0002799 
OD fcccvossescosses] EEE 936°5 918°75 18°75 0°0002394 
WOO .cdccccesscocsce| LOORIG | 18065 | 1Sie aS 18°42 0°0002240 
200 ..seeeee ee eccees 1°00330 | 3636°5 | 3618°23 18°23 0°'0002107 


Sodium Chloride, NaCl + nAq. 
| | 


| 
2. D. | W. | V. V—18n. E. 
= al 

| 
ED sscwaws wade 115292 | 283°5 245°47 20°47 0°0004135 
eer Se rarer 1:08207 508'5 469'12 19°12 0°0003530 
OP ci6¢ccedenswew ee 1°04227 958°5 918:02 18°02 0°0002960 
Oe é4664% 6 ssenedes 1:02069 | 1858'5 | 1817°66 17°66 0°0002532 
BOO .ccccccscccccccse| 1900065 | 3658°5 | 3617°58 17'58 0°0002305 


Sugar, CiH2O0n + nAq. 


n. D. W. Vs V—18n. E. 


DG iicssdsiixicce, See 792 663°0 213°0 0°0003 134 
DD ccdcscvecctecscocs) DEREOW 1 teen) s80ee 211°9 0°0002985 


100 ..cccecece eve vees 1:06333 | 2142 | 2010°9 210°9 0°0002595 
ere rrr rr me. ee. Bek 210'8 0°0002312 
400 wc ccccccvcccvvvece 101594 | 7542 | 7410°8 210°8 0:0002118 


In conclusion the author points out that the above experiments 
prove that, in a mixture of a solution with water, the co-efficient or 
expansion of the mixture is higher than the mean of the co-efficients 
of expansion of the two constituent liquids. The above results also 
confirm the general law that the dilution of a solution is attended with 
contraction. This contraction, however, diminishes as the temperature 
at which the mixture is made rises, so that it seems very probable that 
at temperatures sufficiently elevated the dilution of a solution would 
no longer be accompanied by contraction of volume. 

In a note appended to the paper, the author gives the explanation of 
a curious phenomena observed by him in his research on the heat 
evolved by the dilution or mixing of saline soluiions.* When two 
concentrated solutions were mixed, and water was added to the mix- 
ture, the amount of heat set free apparently differed from that evolved 

* Archives, xxxvi, 335; 1869. 
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when the same concentrated solutions were first separately diluted, 
to the same extent as before, and then mixed in the diluted state. This 
apparent discrepancy is stated by the author to be due to the difference 
existing between the actual specific heat of the solution and that calcu- 
lated from the specific heat of its component parts. Finally, the author 
arrives at the conclusion that the state of combination in which a salt 
is held in solution is invariable, and, moreover, that this state is pro- 
duced at once and definitely, the moment the mixture is made or the 


dilution accomplished. 
A. D. 


New Facts concerning the Communication of Heat. By M. L’AsBt 
LABORDE.* 


WueEn the flame of a gas blowpipe is directed almost vertically down 
upon the surface of water contained in a saucer, the temperature of 
the water gradually rises, but is with difficulty raised to 80°, and cannot 
be raised to boiling. The author does not consider that this is due to 
evaporation. On causing a quantity of water to flow in a fine stream 
through the blowpipe-flame, the temperature of the water was only 
raised three degrees. 

If the water, instead of flowing in a stream, is allowed to fall as a 
thin sheet, the point of the flame may be directed against the water 
without any fear of penetrating the sheet, and the finger may he held 
at a distance of only a few millimeters in front of the flame, without 
the slightest danger, if such a sheet of water is interposed. The 
author deduces from his experiments the following practical rales .— 

When it is impossible to get at the focus of a conflagration, it is 
useless to throw water on the flames, and the water should rather be 
directed against such objects as are to be protected from the flames. 
Secondly, if a flame is issuing from an opening, it may be effectually 
cut off by directing against it, from a suitable nozzle, a sheet of water ; 
the flame would thus be prevented from injuring any neighbouring 


houses, &c., &e. 
A. D. 


Thermo-chemical Researches upon the Aivmoniacal Salts. By 
BERTHELOT.t 
Tie author, having observed in his experiments upon nitrification, 
that the mixture of solutions of potassium carbonate and ammoniacal 
salts gave rise to the absorption of a considerable amount of heat, 
commenced a series of experiments in order to clear up this singu- 


* Compt. rend., lxiii, 561—563. 
+ Compt. rend., lxxiii, 745—749 ; and 864—868. 
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lar phenomenon. He proposes to give the results with ammoniacal 
salts: first, those formed by strong acids, then those with weak 
acids, and, lastly, the reciprocal action between these salts and the 
corresponding alkaline salts. 


First Part—Ammoniacal Salts formed by Strong Acids. 


Although the heat disengaged during the neutralisation of ammonia 
by acids had been already measured, the author determined to repeat 
the experiments, and found that the results were not sensibly affected 
either by different degrees of dilution or by the presence of excess of 
ammonia or of the acid. The means of the results obtained were for 
HCl + NH; 12°45, for HNO, + NH; 12°57, and for H.SO, + NH; 
14°53. The relative value of the saturation of acids by ammonia may 
be determined by three indirect methods, first, that of Thomsen (the 
reciprocal action of acids and salts), by acting on each of two salts with 
the acid contained in the other, the difference of the two thermal 
effects being equal to the difference of the heats of neutralisation, 
K,— K=N—N,. The author found :— 

R«- wa RK, 
NH,Cl + H.SO,.... + 0°388 ho. 9. 
(NH,).SO, + HCl...... a OT 


Thomsen gave + 0°32 and — 1°48. 


NH,NO; + H,S0, a. + og 2-060 1-960 
(NH,).SO, + HNO;.... — 1757 

The author has also found another method of verification, namely, 

by acting upon an ammonium salt with potassa, and then on the cor- 

responding potassium salt with ammonia, the thermal difference being 

equal to the difference of the heat of neutralisation (reciprocal action 


of bases on salts). — a 
. -_ at 
l . + l* 


(NH,),80, + KHO.... + 134 \ 48 ‘i 
K.SO,; -+- NH, eevee —_ 0°14 

(NH,):80, + NaHO .. + art : - 
a 48....-on” *™ 
NH,Cl +KHO... + ad er 
KCI +NH,.... —oosf 

NH.Cl +NaHO.. 41°33 
NaCl 4+NH,.... — 0°04 


These calculations are based upon the knowledge of the heat dis- 
engaged during the reaction of other bases with the same acids. 
Another method of verification consists in causing four salts formed 
by two bases and two acids, to react upon one another in pairs (the 


i 1371-24 
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reciprocal action of salts); the difference of the two thermal effects 
K, — Kis represented by subtracting the difference of the heat of 
neutralization of the two acids by the one base, from the same difference 
for the other base— 


K, —-K =(N—N)) —- (N'- VN). 


The results obtained by the author correspond with this theorem, 
and he concludes that these verifications show that each of the 
values obtained may be regarded as correct within 0°025; and he 
intends to employ the formula K, — K = (N — N,) — (N’ — N')) to 
determine one of the values of N when it cannot be obtained directly 
with sufficient accuracy. 


Second Part. Ammonium Salts formed by the Weak Acids. 


I. Borie Acid—When successive quantities of ammonia are added 
to a solution of boric acid, the disengagement of heat continues even 
after the addition of the second equivalent of ammonia; and a simi- 
lar phenomenon is observed in the case of ammonium phenate* and 
the alkaline alcoholates. The quantity of water present also causes a 
variation in the result. In neutralising boric acid with soda, however, 
the disengagement of heat ceases with the second equivalent of the 
latter, although, in this instance, as with ammonia, the state of dilution 
exerts a perceptible influence. The following table gives the heat dis- 
engaged in the formation of sodium and ammonium borates in presence 
of various quantities of water :— 


Boric acid Borie acid 
and soda. and ammonia. Difference. 
220H,0 ...... 11°69 9°44, 2°25 
330H.0 ...... 11°56 8:93 2°63 
440H2O ...... 11°13 8°44, 2°69 
1820H;,O ...... ~ 10°91 7°27 3°64 


These numbers show that the heat disengaged during the neutralisa- 
tion of soda and ammonia by boric acid is less than with the strong 
acids; moreover the difference of the heats of neutralisation of the 
strong acids by soda and by ammonia is 1°3, and is independent of the 
quantity of water present, whilst that of boric acid varies from 2°25 
to 3°64, according to the amount of water. With the bibasic borates 
it is even greater, being 4°13. 

II. Carbonic Acid.—On mixing aqueous solutions of carbonic acid 
and ammonia in the proportions to produce the neutral carbonate (one 
equivalent in 20 litres), the author obtained the value 5°35. In order 
to control this result, the amount of heat disengaged in the formation 


* Compt. rend., lxxiii, 673. 
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of ammonium bicarbonate was first of all determined indirectly, and 
found to be 9°73 for 2 litres of solution. Another experiment was 
then made to ascertain the amount of heat further disengaged on 
neutralising the ammonium bicarbonate by ammonia, which was found 
to be 2°62: therefore, 9°73 + 2°62 = 12°35, is the heat disengaged for 
two equivalents of ammonium carbonate, or 6°17 for one equivalent in 
presence of two litres of water = 110 H,O. By the indirect method 
of “the reciprocal action of salts,”’ in presence of 220 H,O, the values 
5°73, 6°00, and 5°83 were obtained, which agree pretty well with 6°17 
previously found with liquors of double the strength = 110 H,0. 
For ammonium bicarbonate by the same method, the values 9°72, 9°62, 
9°70, and 9°83 were obtained, closely corresponding to the number 9°73 
previously found. The following table shows the influence exerted by 
the relative proportions of ammonia, carbonic acid, and water :— 
CO, + NH; in presence of i110H,0 disengages 9°73 
1iNH; - »  146H.0 " 10°94 
NH; " », 220H,0 ™ 12°34 
NH; - » 9330H,0 99 13°24 
NH; ™ », 440H,0 ™ 13°62 
NH; ” »  0590H,O - 13°92 
NH; - ;, 660H,O - 14:04. 
+ 7 NH; - »  ~70H,0 " 14:07 
The author concludes by observing that these and the results pre- 
viously obtained with phenic acid, show that the proportion of water 
present exercises a much more marked influence with boric acid than 
with carbonic acid and phenol, but that the decomposing influence of 
water seems to produce, at first, greater effects on the compounds of 
the two latter, which however rapidly becomes very small, whilst with 
boric acid the progression is more regular. 


+++4+44 
oS Cte © bO 


C. E. G. 


On the Amount of Heat Evolved or Absorbed in the Solution of Sodium 
Phosphate containing different Proportions of Water of Crystallisation. 
By L. PrauNnpDLrr.* 

HorstMany, in calculating (from certain determinations by Debray of 

the vapour-tension of sodium phosphate) the amount of heat evolved 

by the transformation of Na,HPO, into Na,HPO,+7H,0 and 

Na,-HPO, + 12H.0, regretted that no direct calorimetrical estimations 

existed by which the results of his calculations might be verified. 

The author has accordingly made a series of determinations to supply 

this want. His method depended on the fact that when equivalent 

quantities of the three salts are dissolved in an excess of water, the 
resultant solutions have precisely the same composition ; the differences 


* Deut. Chem. Ges. Ber., iv, 773—776, 
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in the calorimetrical effects produced by the transformation of the first 
salt into the second and third should therefore correspond to those 
obtained by Horstmann’s method of calculation. The first salt was 
prepared by recrystallisation and drying between filter paper, the third 
by continued heating to 100°, and the second by heating the first salt 
until the excess of water over that required by the formula had been 
driven off. The molecular weights of the three salts are :— 


Salt a. Salt 6. Salt y. 
Na ,H.PO,. Na,HPO, + 711,0. Na,HPO, + 12H;0. 
142°8 268°8 398'8 


In the experiments the following quantities of the salts were in- 
variably employed; they are in the relation of the above molecular 
weights :— 

Salt «, 6°51 grm. Salt 6, 12°25 orm. Salt , 16°35 grm. 


The water employed for solution amounted to— 
29484 grm. 289°10 grm. 285°00 grm. 

These amounts are so calculated that in all the experiments the final 
weight of liquid (501°35 grams) should be the same, and that it should 
possess the same composition (5°425 per cent. of salt +) and the same 
specific heat. The specific heat of the solution was found to be 0°972, 
The solutions were effected in a calorimeter of thin brass, fitted with an 
agitator shaped in the form of a dish. The temperature of the finely 
powdered salts was as nearly as possible that of the water to which 
they were added. The solution of salt y required 1} minutes, salt 8 
from 2 to 3 minutes. Salt « required always at least 5 minutes for 
complete solution. The results of the experiments are arranged in the 
following table :— 


° . | ‘Mm . | we os x 8 ary 
¢ eB s82/ ale /% 3 |88¢ 
‘3 g| Saltused, |25| £58 | 8 | Bal) aes 5 5 5% | Corrected, 
. Gea, Fag |] © | Sx] 8 SF ei Se 0 
es and 3 OS | = i sil és 3) HS ~ | value of Mean. 
es) onl Ss ro) @i/ao|sa6 1) Ss & : 
7, a calculated | ¢ 2 $e.|/8 18~| 8 . 2a 8 quantity 
- = =) oe I P=) 
SI water. a | ec 5 a 5 & S25 of heat. | 
| | 
1 17 °65/14 °23)—3 ‘42'—1017 38] — 10 °46| — 1027 84. 
2 Salt y ‘ ' 17 °65 14°26) —3 *39| — 1008 *84| — 11 *38|— 1020 :22, on 4 
3 (| (62°7 p.c.) (|°2 62/207 485 |17 -94 14-52] —3-42/—-1017-31/— 8-50|—1025 -88| ( ~ 104% 
4 18 ‘49 15°07/—-3°42|—1017 °38|— 8 °59!—1025 ‘97 
5 Salt B 50 °37\297°48 |18°90/17°17,-1°73)— 518°68 .. — 518°68'] _ 516-22 | 
6f/60°23p.c) 1] » | » — {19°40)17-68\—1°72|— 513-76]... |— 51367] a 
7 6°14/297 48 |18°84)19°68)+0°84)+ 249°88 + 249 °88 + 24988 
8 Salt a ” re 18 ‘86|19 70) + 0°84) + 249-88 + 249 ‘88 
9 (| (6°30 p. c.) 6°29) ,, 17 ‘90}18 °65| +0°75) + 223-11 + 223°11 + 227 °57 
10 -_ ae 17 94/18 °72| + 0-78] + 232-03 + 232 9 
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In experiments 9 and 10 the solution required a longer time than 
usual; the numbers are probably less accurate on this account than 
the others, and they have, therefore, been excluded from the means. 
It will be seen that only by the solution of salt a is heat evolved. 

The calculation of the heat produced by the transformation of the 
salt « into the others is made in the following way :— 


16°35 grm. salt y required on solution 1024°98 thermal units. 
12°25 - 8 * 516-22 ” 


410 ,, waterrequire ,, 508°76 " 
The unit weight of water requires, therefore, 124°09 thermal units. 


16°35 grm. salt 1 required on solution 1024°98 thermal units. 
6°51 - a evolve - 249°88 - 


9°84 ,, water require “ 127486 ~ 
Or the unit weight of water requires 129°56 thermal units. 


12°25 grm. salt 8 required on solution 516°22 thermal units. 
6°51 - « evolve ~ 249°88 - 


5°74 ,, water require - 766°10 ~ 

Or the unit weight of water requires 133°47 thermal units. 

These results differ widely from those of Horstmann. The first 
7 mols. water evolve per kilo. almost as much heat as the next 5 mols. 


(Na,HPO, + 7H,O) 
Na,HPO, + 7H;0. + 5H,O. | Na,HPO, + 12H,0. 
Horstmann.. 2152 78°6 158°3 
Pfaundler .. 135°47 124-09 129°56 


These differences cannot be due to errors in calorimetrical measure- 
ment; possibly they are owing to imperfections in the estimation of the 
vapour-tensions. 7. me 


On the most Economical Disposition of Voltaic Batteries with respect to 
the Size of the Plates. By Tu. pv Monce..* 

Tue further researches of the author on the relative sizes of battery- 

plates confirm his former views. He points out that by diminishing 

the zinc plate there is a great saving of material, as there is neces- 

sarily less local action. S. W. 


On the Voltaic Energy of Two-liquid Batteries. By F. Le Buane.t 


Tue author some years ago undertook these investigations with a view 
of ascertaining what liquid was most suitable for the electro-positive 
* Compt. rend., lxxiii, 906. + Ibid., 904. 
VOL. XXIV. 46 
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plate of a Bunsen’s cell. Amongst the substances examined were the 
following :—-Hydrochloric acid, aqua regia, hydrochloric acid with 
manganese dioxide, sulphuric acid with potassium dichromate, chloric 
acid in solution, and potassium chlorate with dilute sulphuric acid. 
The results of experiment were quantified by the voltameter, and also 
by the weight of copper deposited in an electrolysing cell placed in 
the circuit. It was shown that hydrochloric acid did not add to the 
voltaic energy ; aqua regia, and, still better, the mixture of manganese 
and hydrochloric acid produced powerful effects; the mixture of 
potassium dichromate and sulphuric acid produced effects inferior to 
those of the ordinary nitric acid battery, but had the advantage of 
not emitting noxious fumes; chlorous acid, or the mixture producing 
it, gave relatively energetic action, increasing with the concentration 
of the solutions. S. W. 


Thermic Researches on Voltaic Energy. By P. A. Favre.* 


Favre’s researches, the results of which appear in this communication, 
are now extended to the determination of the voltaic energy produced 
in couples, by permanganic acid, by fuming nitric acid, by hypochlorous 
acid, as also in a couple where hydrogenized palladium is acted upon 
by cupric sulphate. For the purposes of these investigations he has 
determined with greater accuracy than heretofore the voltaic energy 
of a Smee’s couple, eliminating as much as possible all local action, 
and the consequent partial electrolysis of the zinc sulphate. His 
method is as follows:—The battery was enclosed in the calorimeter, 
the external resistance being made to balance the internal. Part of 
this external resistance consisted of a thermorheostat and a voltameter 
destined to contain a liquid suclr as would not be decomposed, should 
the battery act as two plates of zinc immersed in a solution of a zinc 
salt. This was effected by placing zinc sulphate in the voltameter. 
To electrolyse this body, about 66,000 heat-units are required, to pro- 
duce which amount five cells of Smee are necessary, according to the 
old determination, so that, if one cell ceased to function as an electro- 
motor, the circuit would be broken. Operating in this manner the 
thermic equivalent for the voltaic energy of a Smee’s element was 
found to be, in round numbers, 15,000 heat-units, a considerable in- 
crease on the older determination. On the basis of this number two 
series of experiments were instituted. In the first series, A, the calori- 
meter contained the couple to be examined, a Smee’s element, and a 
sufficiently powerful thermorheostat, joined together by thick, short 
wires. In the second series, B, the Smee’s element and thermorheostat 


* Compt. rendus, xxiii, 890; a continuation of researches published in 186? 
(Compt. rend., lxix, 34). 
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were placed outside the calorimeter, the couple to be examined being 
placed within. 


I. Couple with Fuming Nitric Acid. 
Heat-units. Hiai-anita, 

Heat registered by the calorimeter for one 

equivalent of hydrogen set free in each 

element ...... ieednetueaiae pseaeceben 72,214 2,867 
Heat corresponding to one equivalent of hy- 

drogen set free in the couple under examina- 

tion and united with the oxygen of the 


Wi s6assenstnwines adeseesencos osee 82,714 - 
Heat transmissible to the circuit (eettale 
COREE) 60 0.600 000009 vveceeseeees occece ” 49,847 


Examining the number representing the voltaic energy in conjunc- 
tion with other numbers obtained in previous researches, it will be 
seen that the gain is sensibly equal to the amount of heat generated 
when the fuming acid is diluted with water, for when ordinary con- 
centrated acid is used, the number representing the voltaic energy is 
46,447 ; the difference is then 3,400 in favour of the fuming acid. The 
fuming acid, when treated with water so as to reduce it to the state of 
ordinary acid, gives 4,213 heat-units, a number not far removed from 
that which represents the gain in voltaic energy when fuming nitric 
acid is used. 

If we compare a Grove’s element in which fuming nitric acid is em- 
ployed, with an element in which the zinc is acted upon by dilute 
nitric acid, the author’s views are still further justified. The last- 
named combination disengages for each equivalent 43,247 heat-units. 
If to this be added 2,000 heat-units (the difference between the action 
of dilute nitric acid and equally dilute sulphuric acid on zinc) and also 
6,000 heat-units (the heat of hydration of fuming nitric acid), we 
obtain the number 51,247, not very different from the above mentioned 
number, 52,714. Aseries of experiments was entered upon to elucidate 
this matter. A Smee’s couple with normal nitric acid placed inside 
the calorimeter and connected with a similar element with normal 
sulphuric acid outside, gave great quantities of heat without any 
observable production of gas, as long as the circuit remained unclosed. 
On making the circuit, there was a considerable increase of heat, and 
the amount of hydrogen released in the couple with nitric acid was 
equal to that released in the couple with sulphuric acid. Again, when 
a voltameter with platinum electrodes and a partition had the negative 
chamber charged with sulphuric acid, and the positive with concen- 
trated nitric acid, everything took place as though the two compart- 

4¢g2 
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ments contained normal sulphuric acid alone. In a third experiment 
a voltameter was used with a double partition, the middle compartment 
was filled with nitric acid, and the two external compartments which 
contained the electrodes were charged with sulphuric acid. The 
results were exactly the same as when all the three compartments con- 
tained sulphuric acid. Multiplying these chambers and placing one of 
the oxidizing acids under examination in each compartment, sulphuric 
acid occupying the outer compartments, into which the electrodes 
were inserted, the same phenomena were exhibited as in the previous 
case. These results are conformable to the author’s ideas of molecular 
synchronism developed in a former communication. 


II. Couple with Permanganic Acid and Sulphuric Acid mixed. 


The mean voltaic energy may be represented by 39,234 heat-units. 
There is a notable want of constancy in this arrangement, and in spite 
of the presence of sulphuric acid an abundant precipitate is formed, 
which attaches itself to the porous cell. 


III. Couple with Hypochlorous Acid. 


The voltaic energy of this couple is equivalent to 50,806 heat-units. 
This arrangement surpasses in energy all others examined hitherto. 
S. W. 


Thermic Researches on Voltaic Energy (continued). 
By M. P. A. Favre.* 


IV. Couple with Oupric Sulphate and Occluded Hydrogen. 


In this couple the plate of hydrogen occluded by palladium was 
immersed in sulphuric acid, and separated by a diaphragm from a 
plate of platinum in cupric sulphate. As the direct determination of 
the voltaic energy of this couple presented great difficulties, it was 
calculated from the results of the experiments in Table I. 

Suppose that in the electrolysis of hydrogen sulphate the electrodes 
used are (1) a palladium plate absorbing hydrogen, and a platinum 
plate; (2) a palladium plate absorbing hydrogen and a palladium 
plate with occluded hydrogen, and let the heat borrowed by the volta- 
meter from the battery in these two cases be called a and 6b respec- 
tively. Also, in the electrolysis of cupric sulphate, when the elec- 
trodes are—(1) two platinum plates, (2) two copper plates, let the 
quantities of heat borrowed by the voltameter in these two cases 
be a’ and D' respectively ; then it can be shown that the voltaic energ 
of a cell of the battery is represented by the formula— 

a—b— (a —bd') 


* Oompt. rend., lxxiii, 936. 
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ter, the galvanometer not 
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pe. [=e |BSESs| see | ua 
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soe ?| Bo ww lB Ose. Ss = E e mS 
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| Heat-units. Heat-units. c.c . 
I. Battery and thermorheo- | 
stat within the calori- | | 
meter; the voltameter,+| 9800 (|(A) 47275 ° 106°0 | 47°5 of O/1°35 
Pd—Pt (Pd fixing the H | | 
disengaged) without . ‘Jt 
The arrangement reversed : - om E 18070 102 °5 44°0 of O|1°25 
II. The cells and thermo-) | 
rheostat within the calori- | 
meter, the voltameter t 11151 |B 16208 ™ 79-0 79°0 of H|0°75 
PdH—Pt (Pd weal the | | 
SO,) without . e 
Arrangement reversed . ae a is F 8496 71°0 71:0 of H\0°70 
III. Iwo cells and the} 
thermorheostat within 
the calorimeter, the volta- , . ‘ ; 
meter (PdH—Pd (fixing f 17182 |(C) 4146 = 148 ‘5 0°0 1°40 
the radicals SO, and H) | 
without .... -J 
The arrangement ‘reversed ‘i | ‘i G 2098 1550 00 1°60 
Two cells and voltameter, | 
PdH—Pt, within the calo- $| 16801 _D 4908 i 224°0 |224°O0o0f H| ,, 
NNT hikes sen ann <ee | 
Two cells, thermorheostat | 
and voltameter, PdH—Pd $| 17984 |D 1271 a 154°0 0:0 a 
within the calorimeter 
Two cells and thermorheo- 
stat within the calori- ‘ ‘ 
meter, the galvanometer aomas * ” 1780 ” dios 
being within the circuit . 
Two cells and thermorheo- ) 
stat within the vn a sl i 19255 i “ 172 ‘0 in ‘ 


being within the circuit . 


The author draws attention to the fact that a great part of the heat 
set free in the voltameter is transmissible to the other parts of the 
circuit when there is no disengagement of gases, whilst it remains 
confined to the voltameter when gas is evolved, as, for example, 


hydrogen in (F). 


This phenomenon appears to the author to belong to the same class 
as that observed by him in the electrolysis of hydrobromic and hydri- 
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odic acid in a non-partitioned voltameter—that no more heat is 
evolved when the evolution of gas is completely stopped, whilst before 
this happens a decrease in the evolution of gas is accompanied by an 
increased evolution of heat. 

Some oxidising acids were electrolysed by the current of a Smee’s 
battery, which itself was placed within the calorimeter, whilst the 
voltameter remained outside. The results are given in Table II. 

If from the numbers 46,000 and 48,000 heat-units, which express 
the heat borrowed from the battery for the electrolysis of normal sul- 
phuric acid, the last five numbers are subtracted, then will the differ- 
ence, increased by the 15,000 heat-units representing the voltaic 
energy of a Smee’s couple, furnish in every case the voltaic energy of 
the corresponding couple with two liquids. 


Taste II. 
Electrolysis of the different acids. 
Heat borrowed from the 
battery. Heat which 
Acids used. remains 
confined in 
Voltameter the non- 
Voltameter | partitioned with | partitioned 
not sulphuric acid in| voltameter. 
partitioned. the positive 
compartment. 
Heat-units. Heat-units. Heat-units. 
Boiled sulphuric acid............ 59125 55460 26455 
Normal sulphuric acid .......... 46110 48102 13664 
Normal nitric acid . 45933 50000 15467 
Diluted mistare ofsaphurio sd 1/ gormy | gga =| 
Dilute mixture of sulphuric acid 
and permanganic “a... . — 17606 ante 
Fuming nitric acid (HNO;,) 
O'944HO) ...ccecccrcece 1 8178 15354 9956 
Concentrated nitric . acid (1) A B 
(HNO .6'820HO) ........ 14214 18810 9950 
Hypochlorous acid ..............| 5246 11092 8378 
% 


The numbers calculated from this table are contained in Table III, 
from which it can also be seen how far they agree with those obtained 
by direct determinations. 
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Taste ITI. 
Voltaic energy Voltaic energy 
Voltaic calculated from the | calculated from the 
; energy found} number of thermal | number of thermal 
Acids used. by direct units borrowed units borrowed 
determina- | by the acid in the | by the acid in the 
tion. non-partitioned partitioned 
voltameter. voltameter. 
Heat-units. Heat-units. Heat-units. 
Chromic acid .......... 30225 31279 34176 
Permanganic acid ...... 39234 42617 45304 
Fuming nitric acid ...... 49848 52822 47646 
Concentrated nitric acid. . 46447 46786 44190 
Hypochlorous acid ...... 50807 55754 51908 


The author attributes the differences between the results of experi- 
ment and of calculation to unavoidable errors of experiment. The 
experiments on the electrolysis of permanganic acid render it probable 
that the inconstancy of every element in which permanganic acid is 
used as one liquid is due to the gradual reduction of the acid, and that 
the energy of these elements would be considerably greater if the 
oxygen furnished by the permanganic acid did nothing but oxidise 
the hydrogen set free by the electrolysis of the sulphuric acid. 

In the electrolysis of hypochlorous acid, it was observed that for 
315 c.c. of hydrogen evolved in the cell, and consequently burned within 
the voltameter by the hypochlorous acid, there are set free 544 c.c. of 
chlorine and 116 c.c. of oxygen in the voltameter. Now, if the 
hydrogen had been burned by the oxygen of the hypochlorous acid, 
the volume of the chlorine set free in the voltameter would be nearly 
equal to the volume of hydrogen evolved in one cell; but as the 
volume of the liberated chlorine is much greater, it must be supposed 
that the hydrogen is almost completely burned by the chlorine, with 
formation of hydrochloric acid, which, acting upon the hypochlo- 
rous acid, gives rise to the evolution of a volume of chlorine twice as 
great as that of the hydrogen evolved in one cell. 

The author then draws attention to the fact that although the normal 
acid has a much greater electrolytical resistance, the heat borrowed in 
electrolysis from the battery is very much greater in the case of the 
boiled acid, and concludes that the boiled acid must offer a very much 
greater physical resistance to the current than the normal acid, a con- 
clusion confirmed by several other observations. 


R. S. 
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On some Electrocapillary (Chemosmotic) Phenomena. By O. Lorw.* 


WHEN potassium sulphide and cupric sulphate are separated by a 
membrane, metallic copper is precipitated instead of cupric sulphide. 
For this and similar phenomena the term electrocapillarity was intro- 
duced by Becquerel, who considers that in this and in analogous 
phenomena electrical currents are at work. The author thinks that 
they may be explained without reference to electricity, and proposes 
the name chemosmose. When a moderately sized crystal of cupric 
sulphate is immersed in a concentrated solution of potassium sulphide 
contained in a test-tube, the formation of a black crust of cupric sul- 
phide is observed, and soon after a dark yellow coloration is seen to 
ascend from the crystals, indicating the formation of potassium disul- 
phide. After twelve hours’ standing, the black lump formed at the 
bottom, under the crust of cupric sulphide, is found to consist of 
metallic copper. Silver nitrate furnishes, under the same conditions, 
only a small quantity of metallic silver, whilst by far the greater part 
of the salt is not acted upon at all. 

Crystals of cupric sulphate covered with a concentrated solution of 
potassium hydrate yield a loose mixture of the black oxide and the 
hydrate of copper, and a blue solution of cupric oxide in potassium 
hydrate, whilst crystals of silver nitrate under the same conditions 
remain, as in the other case, unaltered below a thin crust of silver 
oxide. 

Now, as for every molecule of cupric sulphate a molecule of cupric 
sulphide is formed, whilst the water of crystallisation, having been solid 
before, passes into the liquid state, it follows that the crust of cupric 
sulphide must contain a great many more molecular gaps than that of 
silver sulphide, for this reason, that silver nitrate contains no water of 
crystallisation. 

A crust of sulphide once formed, the process of decomposition will 
go on in the same manner as before, only when the molecular gaps are 
large enough to allow of the passage of more molecules of potassium 
sulphide, whilst when the gaps are too small we shall have chemos- 
motic decomposition, or electrocapillary phenomena. The potassium 
unites with the group SO,, metallic copper being separated, whilst the 
sulphur previously combined with the potassium remains outside the 
endosmotic layer, forming potassium disulphide. The crust of silver 
sulphide, on the other hand, having no gaps, soon puts a more or less 
complete stop to the chemical action. 

The author is of the opinion that many of those chemical processes 
which take place in animal and vegetable organisms may be explained 
in a similar manner by supposing that the cellular membranes are 
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provided with gaps, and possess a different molecular structure for each 
species of cells. The substance outside the membrane being prevented, 
in consequence of its molecular volume, from passing through, will, 
according to its chemical constitution, be split up into less complex 
molecules, which are better able to make their way into the interior. 
Thus the alcoholic and the lactous fermentation may be accounted for 
by the structure of the cells of those fungi, the presence of which is 
indispensable for the different kinds of fermentation. The decom- 
position of carbonic acid by the action of sunlight, as well as the 
peculiar function of the periosteum, which by a kind of filtering pro- 
cess withdraws from the blood the materials for the formation of bones, 
may both be chemosmotic prucesses. 


R. S. 


On Luminous Tubes with Exterior Electrodes. By ALVERGNIAT.* 


Tue author reviews various difficulties and irregularities attending the 
use of internal metallic electrodes, and points out that these may be 
avoided by placing the electrodes outside the tubes without much loss 
of brilliancy. He also states that when such external metallic elec- 
trodes are used with the induction coil, a large quantity of ozone is 


produced round the apparatus. 
A. D: 


On the Measurement of the Chemical Intensity of Total Daylight made 
at Catania during the Total Eclipse of December 22,1870. By H. E. 
Roscoe, F.R.S., and T. E. Tuorrs, F.R.S.E.t 


Tue method of measurement adopted is that described in the Bakerian 
Lecture for 1865. The observations were made in the garden of the 
Benedictine Convent of San Nicola, at Catania. In order to obtain 
data for determining the variation in chemical intensity caused by the 
alteration in the sun’s altitude during the eclipse, observations were 
made on the three previous days. The results obtained confirm the 
conclusion formerly arrived at, “that the relation between total 
chemical intensity and sun’s altitude is represented by a straight 
line.”’ 

During the greater part of the eclipse, observations were made every 
ten minutes, although for some time before and a short time after 
totality, it was impossible to make any observations, as the sun was 
never free from clouds for more than a few seconds at a time. 

During totality the chemical intensity of the feebly diffused light 
was attempted to be estimated, the sun’s disc and the greater part of 
the heavens being obscured by clouds at this time. The sensitive 
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paper was exposed for ninety-five seconds, but not the slightest action 
could be detected. It is estimated that the chemically active light 
present was certainly not more than 0°003 of the unit adopted, probably 
much less. 

From the observations made during the partial phases, the law 
seems established “‘ that the diminution in the total chemical intensity of 
the sun’s disc during an eclipse is directly proportional to the magnitude 
of the obscuration.” ° 

The question of the variation of the direct and the diffused light is 
discussed in the original memoir. It was found that the rate of 
diminution in chemical action exerted by the diffused light is, up to 
a certain point, greater than corresponds to the portion of the sun 
eclipsed, whiist from this point up to totality the rate of diminution 
became less than corresponds to the progress of the eclipse. The same 
fact was noticed by Captain J. Herschel during the eclipse in 1868. It 
is due to the dark body of the moon cutting off the light from the 


brightly illuminated portion of sky lying round the solar disc. 
A. ?. 


On the Reversal of the Lines in the Spectra of Metallic Vapours. By 
A. Cornu.* 


Tue author had been engaged in photographing the triple band 
(between H and L) in the spectrum of the magnesium spark, to 
which, in great measure, the photogenic energy of the spark is due. 
He repeated the experiments with a more powerful apparatus, con- 
sisting of a large induction coil set in action by a battery of 18 
Bunsen’s cells, arranged in a series of 8 pairs, and a spherical con- 
denser of 40 centimeters diameter ; the electrodes were formed of pieces 
of magnesium, 10 mm. thick. On examining the photographic image 
produced by the spark from this apparatus, he found, to his surprise, 
five bands instead of the usual three, each of the two least refrangible 
bands being divided into two ill-defined bands. This experiment was 
repeated 25 times, with the same result. After satisfying himself that 
the effect was not due to faulty adjustments, the author concluded that 
this division of the bands is due toreversal. He quotes an observation 
of P. Secchi, recording the reversal of only one, the least refrangible 
one, of the three lines of magnesium (b) in the spectrum of a sun-spot, 
as analogous to the observed reversal of two only of the three lines. 
The author did not succeed in reversing the b band of magnesium 
with the spark from a most powerful induction coil, but succeeded easily 
in so doing by the help of the electric.arc from 50 elements. 

To effect this the author recommends the following arrangement : 
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—A disc of carbon, 6 to 8 centimetres in diameter, forms the positive 
pole, and the fragment of metal is placed in a hollow on the surface 
of this disc ; the negative carbon point is then brought down until the 
spark passes, when it is raised until an arc of 4 or 5 mm. is formed. 
By means of a lens the image of this arc is thrown on the slit of the 
spectroscope, when, in the case of magnesium, the triple line b appears 
clear and sharp. The carbon point is now gradually lowered, when 
the lines widen, become indistinct, and soon a very fine black line 
appears on the least refrangible of the lines. On bringing the carbon 
still lower, the second, and finally the third line are reversed. The 
author has tried several metals with similar results. As a rule, the 
reversal began with the least refrangible of a group of lines, extending 
to the others as the temperature was gradually raised. 

The following list contains the groups of lines of various metals, 
reversed by the author. The metals are arranged nearly in the order 
of the case with which the reversal is effected. The wave lengths (A) are 
given in millionths of a millimeter. 


Sodium, line D ....... cocee == 589 
Thallium, green line ........ X = 835 
Lead, violet line ............ » = 406 
Pere A = 546 
siverd gren MP acencesaes » = 521 
Waodet Lime .. oseseece XY = 424 
Aluminium, violet lines.... ]) »% = 396 
Between H, and H, \ » = 394 
Magnesium triple green line.. \ = 518°30 (the least refrangible) 
Magnesium triple violet line .. \ = 383°78 (the least refrangible) 
green line........ » = 509 
Cadi Di green line.. 4 = 480 
SEPM nccostas X = 467°7 
green line .......... = 481 
Zine { green line .......... X= 472 
BG TP ove censcs as = 467°8 
Copper, green line .......... » = 510 


Iron, cobalt, bismuth, antimony, and gold, did not present any 
appearance of reversal. Alkali-salts, especially the chlorides, exhibit 
the reversal of the bright lines still more easily. Sodium chloride y 
= 589 and 422, and lithium chloride y 670 and 458, are the most 
remarkable. The author briefly considers the relation of the above 
experiments to the spectroscopic observations of the sun; he maintains 
that these experiments establish two facts. 

1st. That an extremely thin stratum of vapour is sufficient to produce 
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reversal of the lines, a stratum so thin as to be quite inappreciable at 
our distance from the sun being all that is necessary. 

2nd. That it is unnecessary to imagine that a continuous atmosphere, 
however thin, exists round the sun, as the absorption is quite local, 
and is produced spontaneously by the cooling of the outer parts round 
each incandescent centre. 


A. D. 


On the Spectra of bodies belonging to the Nitrogen and Chlorine Groups. 
By A. Ditre.* 


I. Nitrogen Growp.—The author studied the spectra of phosphorus, 
arsenic, antimony, and tin, by passing the induction spark through 
the vapour of the chlorides of these bodies. He comes to the following 
general conclusions :— 

1. The spectra expand more and more, especially towards the violet 
end, as we pass from nitrogen to tin, or in proportion as the properties 
of the element approach those of the metals. 

2. The spectra of all have three maxima of luminous intensity due 
to very brilliant lines, separated by comparatively dark intervals. 

3. As we pass from nitrogen to tin, the three maxima move towards 
the violet end of the spectrum. 

II. Chlorine growp.—The spectra of bromine and iodine were 
observed by passing the induction spark through the vapours of bro- 
mide of arsenic, or the chlorides of bromine or iodine, of course elimi- 
nating the spectra of arsenic or chlorine. The following are the 
conclusions arrived at :— 

1. In passing from chlorine to iodine, the spectra expand gradually 
towards the ultra violet, though not in so marked a manner as in the 
other group ; at the red end the spectra seem rather to contract. 

2. Each spectrum has two maxima of light. 

3. These maxima approach each other as we pass from chlorine to 
iodine, and consequently the brilliant portion of the spectrum diminishes; 
the brilliant lines seem also to become broader. 

4, The maxima move towards the violet end as we approach iodine. 

III. The author has also examined the spectrum of fluorine produced 
by passing the induction-spark through silicon fluoride. The spectrum 
has two well defined maxima, but does not present the brilliant region 
peculiar to the spectrum of the chlorine group, and the maxima are 
wide apart. The author considers that, according to its spectrum, 
fluorine ought not to be placed among the halogens. 

In conclusion, the author points out the general agreement of the 
characters of the spectra in the various groups, examined by MM. Troost 
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and Hautefeuille and himself, and draws attention to the fact that 
these spectroscopic observations confirm the order in which Dumas 
placed these bodies in his classification of the elements in natural 
families. 


A. D. 


On the Spectra of Sulphur, Selenium, and Tellurium. By 
G. SaLet.* 


Tue author states that various errors have crept into the spectroscopic 
analysis of the attenuated matter contained in Geisler’s tubes. He 
quotes as an instance the supplementary spectra of hydrogen described 
by Willner. He, however, considers that the discovery of Plicker, at 
all events as far as sulphur is concerned, is not shaken by the facts 
brought forward by Angstrom, and that sulphur has really two distinct 
spectra, one consisting of lines, the other of bands, the former pro- 
duced by the disruptive discharge, the latter by less intense discharges, 
or when sulphur vapour is rendered incandescent in a hydrogen flame, 
and is shown, though less sharply, in the absorption spectrum of 
sulphur vapour. He gives measurements of the lines and bands 
obtained by the above methods, confirming’ the existence of two 
distinct sulphur spectra. 

Selenium, like suiphur, gives two spectra, one consisting of bands, 
the other of lines; the author describes the former only. This 
spectrum he obtained either with electricity of feeble tension, or by 
volatilising selenium in a hydrogen or coal-gas flame. The wave- 
lengths, corresponding to the middle of the bands, are as follows (in 
millionths of a millimeter). 


Selenium. 


Electricity. Combustion. 
587 
579 
565 565 
550 550 
537 537 
527 527 
516 516 
505 505 
495 495 
484. 484, 
indistinct 475 
to 467 
440 indistinct 
to 
410 
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The luminous bands of selenium are nearly twice as far apart as those 
of sulphur, but, contrary to expectation, the bands of tellurium were 
not found to be separated by a wider interval. 

The author passed the spark through tellurium vapour contained in 
a tube of Bohemian glass. He states that the most refrangible of the 
bands observed were, perhaps, due to tellurous acid. The spectrum 
was also observed by volatilising tellurium in a current of hydrogen, 
and burning the gas from a platinum jet. 

The following are the measurements of the wave lengths (in 
millionths of a millimeter) :— 


Tellurium. 
Electricity. Combustion. Electricity. Combustion. 
625 625 492 — 
615 615 487 | — }Indistinct 
605 605 482 ~~ 
594 594 477 | 476 
584 585 473 | 472 
ae 574 Strong «+++ | 467 | 467 
566 566 460 a 
556 556 456 — } Indistinct 
547 547 451 “= 
542 542 447 | 447 
534 534 440 | 440 
528 527 ae 435 | 435 
Minimum 4 522 522 IR SL 
516 515 428 — 
507 507 425 | — > Indistinct 
502 501 Approximately 4 420 | — 
498 496 415 | — J 
A. D. 
On the Spectra of Sulphur, Selenium, and Tellurium. By A. Dirre.* 


Tue author has examined the spectra of the above three elements by 
passing the spark from an induction coil through the vapours of their 
chlorides. Eliminating the lines which are alike in the three spectra, 
due to the chlorine, the rest lead to the following conclusions :— 

The spectrum of sulphur extends between the divisions 22 and 120 
of the micrometer. It shows two maxima, one being a double line in the 
yellow, the other, and brighter, a band at the commencement of the 
blue. 

The spectrum of selenium begins at division 19 and ends at 125, and 
also shows two maxima consisting of double lines, the first between 
the yellow and green, the second in the blue. 
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The spectrum of tellurium begins at 18 and ends at 146, and, like 
the former, shows two maxima, one in the indigo, the other in the 
violet. 

The spectra thus increase in range, more particularly towards the 
ultra-violet end, as we pass from sulphur to tellurium, or towards the 
body approaching the metals in its characters. Each of the spectra 
shows two maxima, one being superior to the other, and as we pass 
from sulphur to tellurium the two maxima move towards the violet end. 

In conclusion, the author observes that his examination of these three 
spectra shows selenium to be intermediate between sulphur and tellu- 
rium, a conclusion confirmed by the other properties of these three 
elements. 


A. D. 


On the Spectra of Carbon, Boron, Silicon, Titanium, and Zirconium. 
By L. Troost and P. HavuTrEeFreviLLe.* 


THE authors examined the spectra of the above elements by passing 
the induction spark through atmospheres containing either fluoride of 
boron or of silicon, or the vapour of chloride of carbon, boron, silicon, 
titanium, or zirconium. The spectra were compared, after eliminating 
the lines due to chlorine or fluorine common to all. The following are 
the conclusions arrived at by the authors :— 

As we pass from carbon to zirconium, or, in other words, from metal- 
loids to metals, the rays become more and more refrangible. 

The spectrum of each element has three maxima, caused by groups 
of luminous bands. 

As we pass from carbon to zirconium, the tliree maxima advance 
more and more towards the violet. Thus the least refrangible 
maximum in the spectrum of carbon is midway between D and E; in 
that of boron it corresponds with E; in the case of silicon it is between 
E and F; with titanium a little beyond F; and, finally, in the spec- 
trum of zirconium it is between H and L. The most refrangible maxi- 
mum is near G in the case of carbon, and far in the ultra violet in the 
case of zirconium. 

Thus a consideration of the spectra of these elements confirms the 
order in which they have already been placed according to their other 
properties. 

A. D. 


On the Spectra of Tin and its Compounds. By G. Saver.t 


A FeEw substances require the employment of hydrogen and the 
cooling of a portion of the flame in order to give well-developed 
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spectra on combustion. The author has already described the spec- 
trum of sulphur obtained under these conditions, and intends to return 
to that of phosphorus, which, in addition to the rays indicated by 
Christophle and Beilstein, contains several interesting bands. 

When a small quantity of stannic chloride is volatilised in a current 
of hydrogen, the flame is coloured blue, and gives off white fumes of 
stannic acid. Its core appears to consist of two concentric cylinders, 
of which the internal one is blue, and the other is coloured of a feeble 
carmine tint. The different portions of the flame may be analysed 
without modifying their disposition. Itis only necessary to throw on 
the slit of the spectroscope the image of the flame produced by a lens 
of short focus; the spectrum is thus divided into several bands, each 
corresponding to one portion of the flame. The internal cylinder gives 
a continuous spectrum, the blue flame a primary spectrum, made indis- 
tinct by the combustion, and presenting the following bands :— 


From 615 532; From 450 : 
To 580 (max.) ; From 520 To 439 } triple band 
566 ; To 497 (max.); From 433 id 
568 ; (With max. at 516to510);| To 424 . 
556 ; From 494 Fron 414 | feeble and 
From 545 To 480 (max.) ; To 408) indistinct 
To 537 (max.) ; From 470] ¢. 
No 460 f feeble 


The carmine-tinted cylinder gives a single ray at 610, coincident 
with the second ray of lithium, Li 8. The cooled portion of the flame 
yields a beautiful carmine coloration, exceedingly well adapted to 
spectroscopic examination. The red ray, under these circumstances, is 
well seen; its edges are faint. In this particular it differs from Li 8, 
which, however, is not seen in this region of the flame, and would, 
moreover, be accompanied. by Li « if the red colouration were due to 
lithium. It is also necessary to point out that lithium salts could 
scarcely be brought into the flame by the vapour emitted by stannic 
chloride at the ordinary temperature. The author has, in addition, 
obtained the new ray of tin from many of the volatile compounds of 
this body, and even from the metal itself. Lastly, Mr. Barrett has 
observed that the flame of hydrogen becomes tinged with red when 
brought into contact with tin. By using bromide of tin, or by bringing 
a drop of bromine in proximity to the flame, the core, originally blue, 
becomes coloured bright green, the flame itself continuing to be blue, 
and giving the spectrum above described. The green core gives a 
continuous spectrum ; in the cooled flame the green colour appears in 
immediate contact with the cold body, and with a brilliancy which 
reminds one of phosphorus. At the edge of the green portion, and in 
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the hotter parts of the flame, the red coloration giving the single ray 
at 610 may be recognised. Iodide of tin gives similar results; the 
core is yellowish, and gives a continuous spectrum. It follows, there- 
fore, from these experiments, that each of the volatile tin compounds 
gives three spectra when introduced into the hydrogen flame, two of 
which are common to all, the third being continuous. The first 
corresponds to a moderately high temperature, and to a reducing 
atmosphere ; it is the spectrum of the metal, and is characterised by the 
narrow band at 610. The second is produced at a still higher tempera- 
ture, and in the zone of combustion ; it is doubtless due to tin oxide. 
Lastly, the third varies with the salt used; it is continuous, and 


corresponds to a temperature comparatively very low. 
T. E. TF. 


On the Calcium Spectrum. By R. BLocHMANN.* 


Pure calcium chloride was obtained by leaving a solution of the salt 
in contact with a solution of calcium sulphate, to remove every trace 
of strontium, and then subjected to an eleven times repeated fractional 
precipitation with oxalate of ammonium. The pure salt finally 
obtained, on being introduced into the flame of the Bunsen burner, 
furnished in the first moment a very bright spectrum, which, however, 
quickly disappeared, and was after a little time succeeded by another, 
less bright but of longer duration. By the evaporation of the water 
generally present in the calcium chloride, some particles of calcium are 
mechanically carried away and dispersed through the flame: hence the 
instantaneous spectrum. The calcium chloride being melted, evapo- 
rates, and produces the second feebler spectrum, until it is converted 
either in an allotropic modification ora basic salt, which, being not 
volatile, furnishes no spectrum at all. By using the hydrogen flame 
a very much brighter spectrum was obtained ; less time elapsed before 
the appearance of the second, and especially the blue line, only rarely 
and indistinctly to be seen in the flame of the Bunsen burner, was 
always very distinct. The orange-red band had gained in breadth, 
and showed three different tints, blood-red, fiery-red, orange-red, 
rendering it probable that the red band is produced by three lines of 
different tints. As the strontium lines were still visible, it appears 
that contact with sulphate of calcium does not remove the whole of the 
strontium from a solution of chloride of calcium. 
The complete spectrum consisted of— 
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A crimson band........ from 53 to 5°5 
Three red bands........  , ; 6-1 
One orange-red band.... 

One orange-yellow line.. 

The sodium line 

One yellow-green line 

One green line 

One green band 

One green line 

One violet line 


Just before the disappearance of the first bright spectrum some 
green and blue lines were seen between 8 and 15, which, if they are 
not exclusively due to a very high temperature, seem to point out the 


presence of a new element. 


On the Theory of the Colowrs of Natural Objects. By W. Srrin.* 


THe author finds that a mixture of 44 parts ultramarine, 6 pts. 
uranium oxide, and 1 pt. red lead, which is of a dirty violet colour 
when dry, appears black when made into a paste with water or 
alcohol; and when the paste is stirred up with the white powder of 


barium sulphate or carbonate, the mixture appears blue. The author 
does not seem to be acquainted with recent investigations connected 
with the subject of his paper. 


R. 8. 


On the Clean Surface possessed by Films of Albumin and Tannin, aud 
their use in Photography. By Cari Scuuitz-SeLLack.f 


On a glass surface, which has been exposed to the air for some time, 
steam is condensed in drops, but if the perfectly clean surface is com- 
pletely moistened with water, the film, on drying, becomes uniformly 
thinner, so as to show Newton’s colours. When it is once dry, how- 
ever, the steam again condenses in drops. On the other hand, films of 
albumin, tannin, and other vegetable extracts behave like perfectly 
clean surfaces, even after drying, and hence their use in photography. 
The dry collodion plate is covered with a film of these substances and 
thus preserves a perfectly clean surface even after drying. Besides 
this, these substances may also act beneficially by their hygroscopic 
character. 
A. D. 
* J. pr. Chem. [2], iv, 276. + Pogg. Ann., cxliy, 171. 
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Inorganic Chemistry. 


Researches on the intimate Action of Substances which assist the Decom- 
position of Potassium Chlorate and the Disengagement of Oxygen. By 
Ernest BaupRimont.* 


In the Comptes rendus for 1855 (t. xli, p. 341), MM. Thenard gave 
the results of numerous experiments upon the principal chlorates, 
bromates, iodates, &c., when heated with various substances, and they 
state that the different mixtures evolve gas at 100° below the tempera- 
ture at which the gas is disengaged when the chlorates, &c., are 
heated alone. In the “ Journal de Pharmacie” for 1856, Buignet 
gives an analysis of certain notes and memoirs published in the 
“ Pharmaceutical Journal” by Messrs. Hornsby, Witt, and Brown; 
and in the same French journal (t. xxix, p. 365) is a memoir by 
Schénbein. 

Hornsby has pointed out that oxygen gas disengaged from chlorate 
of potash in presence of binoxide of manganese, is always accom- 
panied by chlorine, with production of a brilliant and intermittent 
light, which he attributes to electricity, engendered by the molecular 
change of the gaseous particles. On the other hand, Witt maintains 
that the oxygen obtained from such a mixture at a high temperature 
possesses much more combustible energy than the same gas prepared 
at a low temperature; and that the sparks observed by Hornsby are 
due to organic matters which, by chance, were in contact with the gas. 
Witt also recalls the two phases of the decomposition of potassium 
chlorate originally observed by Sérullas, and confirmed by Millon. 


Ist phase.... 2(KCIO;) = KCIO, + KCl + OQ). 
2nd eevee KCI1O, = KCl + O;. 


99 

The oxygen produced in the second stage of the reaction is much 
more active than that produced in the first stage: as, like ozone, it 
turns iodised test-paper blue. The same character is also met with in 
. the oxygen prepared from potassium chlorate by the aid of manganese 
dioxide, although the latter merely facilitates the evolution of oxygen. 
Brown impugns this theory, and shows that one-tenth only of manga- 
nese dioxide is sufficient for the decomposition of the potassium chlorate, 
and further states that the enormous heat produced is much greater 
than that derived from the source employed, the mass becoming partially 
incandescent ; also that the manganese dioxide acts by its proper nature, 
as it is not capable of being used a second time. He attributes the 
pretended activity of the gas obtained under these circumstances to 


* J. pr Chem. [4], xiv, 81—94; and 161—177. 
4H 2 
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the presence of chlorine disengaged in the decomposition operation, an 
opinion which Witt combats by new experiments. 

Schonbein suggests that potassium chlorate is a combination of 
potassium chloride and ozone, and that heat converts ozone into 
ordinary oxygen, which cannot then remain united to the potassium 
chloride. 

Deville compares the decomposition of potassium chlorate by heat 
to the ebullition of water charged with a salt, the solution becoming 
concentrated as the vapour escapes. Here the vapour is oxygen and 
the potassium chloride produced becomes the salt which is concentrated. 
On adding a foreign body, oxide of copper, oxide of manganese, &c., 
to the chlorate in fusion, these auxiliaries of ebullition evidently favour 
the disengagement of oxygen as they would favour in water the pro- 
duction of vapour. This theory is, however, refuted by the fact that 
potassium chlorate loses its oxygen without entering into fusion. 

Berthelot, in his Researches wpon Thermo-chemistry (Ann. Ch. Phys. 

865 [4], vi, 290), classes chloric acid amongst endothermic bodies. In 
this view he is supported by Frankland, who states that in the combus- 
tion of organic matters by potassium chlorate, more heat is evolved 
than when free oxygen is used. 

Action of Heat upon Potassiuin Chlorate-—The melting point of 
potassium chlorate, as determined by Berthelot’s air-thermometer, is 
about 370°, and soon after its change of state the points nearest the 
light begin to emit gaseous bubbles, but the evolution of gas is not 
much manifest until towards 400°. 100 grams of potassium chlorate 
were melted and made to lose by heat 8°5 grams of oxygen; the mass 
which remained was found to contain 56°7 potassium perchlorate, 27°2 
potassium chloride, and 7°6 undecomposed chlorate. 

50 grams of the salt strongly heated in a platinum crucible partly 
covered with another crucible of the same metal, became considerably 
inflated after complete fusion and partial decomposition ; a hissing noise 
was heard, and the slightly red mass became fully incandescent; then 
in an instant the ignition ceased, the salt solidified entirely, and all 
evolution of gas ceased. The phenomenon of incandescence cannot be 
attributed to the heat emitted by the fire, and therefore potassium 
chlorate must be regarded as an endothermic body. 

Decomposition of Potassium Chlorate under the influence of bodies 
which do not act Chemically upon it—To study this phenomenon 
methodically, a large test tube was fitted with a cork having three 
holes; one received a thermometer going up to 360°; another car- 
ried a tube bent at right angles, and descending to the bottom 
of the test-tube, to carry there a current of pure carbonic acid 
gas; and the third was furnished with another bent tube, having 
several branches destined to conduct the gas into graduated vessels 
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placed over mercury. The test-iube was plunged into a flask three- 
fourths filled with mercury, and resting on a sand-bath heated by 
a gas-light. By these arrangements it was easy: Ist, to gradually raise 
the mercury in the flask to ebullition, so as to have a constant tem- 
perature ; 2nd, to expel the air from the apparatus by a current of car- 
bonic acid gas; 3rd, to collect the oxygen evolved; 4th, to determine 
the temperature at which the decomposition commenced; 5th, to com- 
pare the course of the thermometer with the rapidity of the evolution 
of oxygen ; 6th, to ascertain the loss of weight by the mixture; and 
7th, to estimate the amount of potassium chloride formed. 

In the test-tube was placed an intimate mixture of 4 grams of pure 
and finely pulverised potassium chlorate, with 1 gram of black copper 
oxide, obtained in the moist way ; the air was then expelled by a current 
of carbonic acid. The mercury into which the test-tube was plunged was 
then heated, and the thermometer observed. At about 240° bubbles of 
gas, insoluble in caustic potash, showed themselves distinctly, and the 
evolution of gas continued slowly and regularly between 240° and 250°; 
it became more and more rapid in proportion as the temperature rose, 
especially between 295° and 300°; past this point, it was almost violent, 
and at about 305° or 310° the mercury of the thermometer suddenly rose 
to over 360°, whilst that of the flask was still far from its boiling 
point ; the oxygen of the chlorate was evolved as at a single explosion, 
carrying with it some of the chlorine ; then the disengagement of gas 
entirely ceased, and the thermometer fell rapidly to 310° or 305°. The 
operation was then suspended. There was no manifestation of incan- 
descence. 

After perfect cooling, the loss in weight of the test tube was found 
to be 1°60 grams. 4 grams of potassium ought to yield 1°56 grams 
oxygen; the salt was therefore entirely decomposed. The excess of 
loss of 6:04 gram must be attributed to the chlorine evolved with the 
oxygen, and to traces of water expelled from the apparatus. This was 
verified by estimating the amount of potassium chloride remaining in 
the tube by a standard solution of silver nitrate, the amount indicated 
being 2°40 grams, insiead of 2°44 grams, as required by calculation. 
The weight of copper oxide had undergone no change. 

The above results show that in presence of copper oxide—Ist. 
Potassium chlorate can give up its oxygen at 150° or 160° below its 
normal temperature of decomposition. 2nd. The disengagement of 
gas takes place with great rapidity, and with extreme facility. 3rd, 
At a given moment it does so with emission of heat, due solely to the 
decomposition of the salt itself. 4th. It loses all its oxygen, together 
with a little chlorine, and is totally converted into decomposed potassium 
chloride. 5th. The copper oxide is not modified in any way. 

The decomposition of potassium chlorate being accompanied by an 
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evident disengagement of heat, the salt is truly an endothermic com- 
pound, and it was desirable to know how far the temperature extended 
beyond that which could be indicated by the mercurial thermometer. 
For this purpose Berthelot’s air thermometer was used ; and on:repeat- 
ing the experiment as before, the disengagement of gas was found to 
follow the same course, escaping in torrents at 300°, when the tempe- 
rature rose all at once to 390°, without any sign of ignition. The 
experiment was repeated with substitution of manganese dioxide for 
the black copper oxide, and the temperature rose suddenly from 300° 
to 396°. 

If, instead of heating the mixture in a mercury bath, it be carried toa 
higher temperature, the incandescence of the mass is readily produced. 
A thin platinum crucible was heated on a sand-bath to a temperature 
nearly approaching dull redness. The mixture of potassium chlorate 
and copper oxide was then introduced; it fused, boiled quietly, then 
more quickly, afterwards swelled up, and soon afterwards the decom- 
position was terminated by a general incandescence, leaving the crucible 
below a dull red heat. 

Influence of the nature of the body in contact.—The following results 
are from experiments made upon 4 grams of chlorate of potash, and 
1 gram of the substance added. Spongy Platinwin.—No action what- 
ever up to 360°. When the two substances are fused together, the 
evolution of oxygen may be a little accelerated, but there is no incan- 
descence. ‘This result does not agree with Deville’s theory. Mercurie 
Oxide.—No action whatever up to 360°, the oxide being found intact 
after the operation. Silver Oxide-—Gas is evolved at 220°, due, how- 
ever, to the decomposition of the oxide. This soon ceases, and there 
is no further reaction even at 360°. Heated more strongly, the 
chlorate quietly decomposes with formation of silver chloride and 
caustic potash. This result iS opposed to the opinions of Schénbein 
and Witt, who say that the action of this oxide upon the chlorate is 
very energetic. Potassium Permanganate-—Gas is slowly evolved at 
360°, and the decomposition of the two salts proceeds simultaneously. 
Permanganate of potash decomposes at about 250° into oxygen, potash, 
and manganese sesquioxide; the last-named then reacts upon the chlorate, 
and transforms it little by little into potassium chloride and oxygen, and 
the temperature does not rise beyond 360°. Black Oxide of Copper.— 
Result already given (p. 1153). Native Manganese Diowide.—Sensible 
action, even before 200°, becoming continuous about 250°, and even 
violent about 310°—320°, the thermometer rising beyond 360°. The 
loss in weight is 1°62 grams, the excess over the calculated loss, 1°56 
grams, being due to the evolution of a little chlorine. Ferric Oxide.— 
Action begins about 250°, but is not continuous until 320°—325°. The 
evolution takes place readily, but there is no sudden elevation of tem- 
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perature, and the total decomposition of the salt requires a long time. 
Black Oxide of Cobalt, Brown Owide of Manganese, Diowide of Lead.— 
Action more feeble than with the substance previously named. <A 
long time is necessary for the evolution of all the oxygen, and the 
temperature does not pass beyond 360°. The composition of these 
bodies undergoes no change during the reaction. All the preceding 
mixtures undergo true fusion when the temperature rises to 360. 
The more feeble the action of the oxide, the less is the amount of 
chlorine evolved with the oxygen. Aluwmina.—Whether this body acts 
chemically or by contact only, the author is not prepared to say. Gas 
is evolved from 250°, but so much contaminated with chlorine, that the 
alumina appears to act as an acid. After the reaction the residue is 
alkaline, and the amount of potassium chloride present is 2°19 grams, 
instead of 2°44 grams, as required by theory. 

Influence of the State of Division of the Substances.—Potassium 
chlorate is decomposed in presence of cupric oxide, with much 
greater facility when the salt is finely sifted than when only 
coarsely pulverised. 5 grams of a mixture of coarsely pulverised 
chlorate, with one-tenth of its weight of cupric oxide, lost only 
0°60 gram of oxygen, at 360°, whilst in a similar experiment with the 
salt finely sifted, the loss was 1°88 grams. But the influence of the 
state of the bodies is more plainly seen by comparing the effect of 
black copper oxide, obtained in the moist way, with that obtained by 
ignition. The former decomposes the salt with great facility, and prc- 
duces incandescence of the mixture when present to the extent of cne 
two-hundredth part; while the latter acts only towards 3]0°—32U’, 
causing a very slow and feeble evolution of gas, and scarcely producing 
incandescence when present as a twentieth part. So also manganese 
dioxide and ferric oxide, obtained in the moist way, act with much 
more facility than native manganese dioxide and ferric oxide obtained 
by ignition. 

Influence of the Proportion of the Active Substances as compared 
with the Amount of Potassium Chlorate.—The active substances used 
were black copper oxide, manganese dioxide, and ferric oxide, in pro- 
portions varying from one-half to one five-hundredth part of the 
mixture. The author gives several tables which show the percentage 
weight of oxygen obtained from each mixture, and the progressive 
course of the decomposition both up to 360°, and at a dull red heat. 
The results may be thus briefly summarised. Although it is sur- 
prising how much the decomposition of the chlorate is accelerated by 
even so small a proportion of the active substance as one five- 
hundredth part, yet the greater the proportion of the latter the more 
rapid is the decomposition, and the greater is the proportion of the 
chlorate decomposed ; but there is no relation between these proportions 
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and the equivalents of the substances employed. The mixtures in 
equal parts do not undergo any fusion at the temperature of boiling 
mercury, and only imperfectly when heated on a sand-bath. The 
phenomenon of incandescence is never produced when the maxi- 
mum temperature is 360°, but is developed with great facility (the 
mixture in equal parts excepted), when a dull red heat is attained. 

_ Influence of Temperature.—The decomposition of the mixtures gene- 
rally commences at about 240°, or towards 300°, when the active 
substance is present in very small proportion. Even at these low 
temperatures the mixture can be completely decomposed, but the evolu- 
tion of oxygen is very slow, and the mixture does not enter into fusion. 
Oxygen so prepared is perfectly free from chlorine. When the tem- 
_ perature is raised to 310°—320°, gas is evolved violently, there is an 
emission of caloric, without ignition, and the temperature passes all 
at once beyond 360°, at the same time chlorine is liberated, and the 
mass undergoes complete liquefaction. Ata still higher temperature 
the evolution of gas is still more rapid, and, in fact, the rapidity of the 
decomposition is in porportion to the temperature. 

Chemical Actions which certain Substances Exercise upon Chlorate of 
Potash.—Potassium chlorate causes the inflammation of sulphur, wood- 
charcoal, graphite, sulphide of antimony, &c., below the temperature 
of boiling mercury, and during the reaction there is an enormous 
development of heat. Substances which react upon this salt generally 
take from it its oxygen, rarely its chlorine, and sometimes also seize 
its potash ; when the last named reaction occurs there is always a 
large quantity of chlorine produced, due to the decomposition of the 
chloric acid liberated. "When green oxide of chromium is heated in a 
mercury-bath with this salt, a considerable evolution of chlorine and 
oxygen occurs even below 200°, and the oxide is completely trans- 
formed into potassium chromate below 290°. Metastannic acid has no 
action upon the chlorate at 360°, but at a higher temperature chlorine 
and oxygen are evolved, and thé residue is strongly alkaline. Tungstic 
acid begins to act upon the salt at 270°, and at 350° there is evolution 
of oxygen with much chlorine, and the probable formation of an 
alkaline tungstate. Silicic acid acts only beyond the melting point of 
the chlorate, with evolution of oxygen, chlorine, and excessively 
pungent white vapours, which may be chloride of silicium. Fused 
boric acid acts energetically, chlorine being liberated in great 
abundance. J. B. 


On the Caleination of Lead Oxalate. By E. Maumeneé.* 


Tue black product left on calcining lead oxalate was considered by 
Berzelius, and after him by Dulong, to be a suboxide of lead. Sub- 


* Mémoire sur la Calcination de l’Oxalate de Plomb. Paris, 1871. 
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sequently, Boussingault found that on exposing this body in a muffle 
to an incipient red heat, it experienced a gain in weight corresponding 
to the difference between Pb,O and 2PbO. Lastly, its formation and 
properties were examined by Pelouze, who found, on keeping the 
oxalate at a temperature of 310°, at which it begins to decompose, that 
the gases disengaged are carbonic oxide and carbonic acid, in the 
ratio of 1CO : 3CO., according to the equation, 2C,0,Pb = Pb,O + 
CO + 3C0,. 

Maumené, however, finds: 1. That the black residue is a mixture of 
metallic lead with the monoxide PbO, inasmuch as, when triturated 
with mercury for a considerable time—or for a shorter time if pre- 
viously moistened with alcohol—it yields an amalgam of lead, and 
when boiled with a solution of sugar, it gives up a considerable 
quantity of lead oxide. 

2. That the proportions of carbonic oxide and carbonic acid evolved 
in the decomposition are not constant, but vary according to the 
temperature and other conditions of the experiment. When the 
oxalate was heated in an oil-bath to 310°—315°, the gas collected in the 
early stages of the decomposition exhibited nearly the ratio 1CO; 2CO. ; 
but on collecting successive portions of the gas evolved at 315°, the 
proportion of carbonic acid was found gradually to increase, till at 
length the evolved gas consisted almost wholly of carbonic acid. This 
result is due to the gradual oxidation of the carbonic oxide by the lead 
oxide in the residue. Similar results were obtained at higher tempera- 
tures. By calcining a small quantity of the oxalate (1 gram) in a 
narrow gas tube, of which it occupied a considerable length, and using 
a regulated flame, the author obtained a gaseous mixture exhibiting 
very nearly the ratio 1CO : 3CO,, mentioned by Pelouze. 


Researches upon the Reciprocal Transformation of the Two Allotropic 
States of Phosphorus. By G. Lemoine.* 


Tue mutual transformation of the two allotropic states of phosphorus 
is distinguished by the extreme simplicity of its theoretic conditions, 
Ordinary phosphorus, heated above 260° in a closed vessel, is changed 
into red phosphorus, and the reverse takes place in starting with red 
phosphorus. 

All the determinations were made at 440°, the temperature of boiling 
sulphur. Flasks containing a certain weight of phosphorus were 
heated to 200°, to drive off moisture, then securely closed, afterwards 
heated for some hours to 440°, and cooled quickly to avoid the influence 
of intermediate temperatures. The two allotropic modifications of 
phosphorus were then separated by carbon bisulphide. 

* Compt. rend., 797—-801; and 837—841. 
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Transformation of Red Phosphorus.—Various quantities of red 
phosphorus were heated for eight hours to 440° in flasks varying 
from 60 c.c. to 600 c¢.c., and the results showed that if the quantity 
of red phosphorus introduced be in proportion to the volume of 
the flask, the quantity of ordinary phosphorus obtained is itself 
proportionate to that volume. To quote two examples—red phos- 
phorus, in the proportion of 16°05 grams and 16°02 grams per 
litre, was introduced into flasks of 516°8 ¢.c. and 91 c.c. respectively, 
and the amount of ordinary phosphorus obtained was at the rate of 
4°55 grams and 4°65 grams. 

The conversion is never complete, but approaches more nearly to 
completion the smaller the quantity of phosphorus operated upon. 
The limit is, in fact, determined by the tension of the vapour, as in 
the case of volatilisation and dissociation. In experiments upon 0°63, 
1°81, 4°93, 16°05, 30°24, and 95°85 grams respectively per litre, the 
amounts of ordinary phosphorus obtained were 0°60, 1°33, 2°87, 4°55, 
4°39, and 4°11 grams. 

The quantity of ordinary phosphorus thus produced does not in- 
crease indefinitely with the amount of red phosphorus introduced, the 
best results being obtained at the rate of 16 grams per litre. In using 
large quantities, there is a partial change into red phosphorus of the 
ordinary phosphorus at first produced, and the two kinds become 
cemented together into lumps difficult to disintegrate. 

The residue of red phosphorus separated by bisulphide of carbon, 
and heated anew, gives results similar to those mentioned, even after 
two successive operations, thus showing that it is chemically homo- 
geneous. 

In heating the phosphorus less than eight hours, the transformation 
is in general less complete. In small quantities heated beyond eight 
hours it is more complete; not so, however, with large quan- 
tities, owing to the before-mentioned tendency to agglomerate into 
lumps. 

Transformation of Red Phosphorus wnder Pressure—Similar experi- 
ments made in flasks containing nitrogen (the pressure at 440° being 
14 atmos.), gave results differing but little from those stated, the 
quantity of ordinary phosphorus produced in each case being a little 
less. 

Transformation of Ordinary Phosphorus. —The conversion of 
ordinary into red phosphorus becomes more and more rapid as 
the temperature is raised in vacuo, from 290° towards 440°, its 
boiling point. The rapidity of the transformation varies with 
the amount of phosphorus used, and diminishes as the limit is 
approached. At any given moment the rapidity depends not only 
upon the quantity of ordinary phosphorus remaining, but also upon 
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the quantity of red phosphorus already formed. The phenomenon is 
pre-eminently one of vapour tension, for in experiments with flasks of 
various sizes, if the quantity of ordinary phosphorus introduced be pro- 
portionate to the volume of the flask, the amount of ordinary phos- 
phorus remaining at the conclusion of the experiment will also be pro- 
portionate to that volume. The transformation is never complete. 
With 30 grams per litre the amount of ordinary phosphorus remaining 
at the end of two hours is 5'3 grams; at eight hours, 4 grams; at 24 
hours, 3°6 grams, which is the limit of the transformation, and this limit 
is also found when other quantities are used. There is thus a close 
identity in the amount of ordinary phosphorus remaining, whichever of 
the two allotropic states be used. 

In a third paper (Compt. rend. Ixxiii, 990—995) the author gives a 
mathematical exposition of the conditions of these transformations, in 
connection with a general theory of simple reactions limited by inverse 
action. J. B. 


The Action of Aninonia on Phosphorus. By A. COMMAILLE.* 


Ix a previous communication the author has shown that when am- 
monia acts upon phosphorus a yellow substance is produced, and, 
further, that this substance differs from Thénard’s solid phosphide of 
hydrogen, its composition being represented by the formula P;H. 

When the action of ammonia upon phosphorus is greatly prolonged 
the yellow compound first produced gradually deepens in colour, until 
it becomes almost black. At-this stage the action of ammonia appears 
to be arrested, at least no further change in the appearance and physical 
properties of the phosphorus are produced by continuing the reaction, 
neither by treating it with supersaturated ammonia, nor by liquid am- 
monia aided by the application of heat. 

Dry ammonia gas is altogether without action upon ordinary phos- 
phorus; it is possible even to distil the phosphorus in an atmosphere 
of the gas without in any way affecting its external appearance, but if 
the gas be moist the phosphorus is slightly blackened. This result is 
contrary to that which is given in some works on chemistry. Solution 
of ammonium carbonate is likewise without action upon phosphorus. 

When an alcoholic solution of ammonia is employed, the phosphorus 
gradually assumes a brown colour, while the liquid becomes turbid, and 
deposits small colourless crystals of phosphite and hypophosphite of 
ammonia. After a time a green powder, which disengages non-spon- 
taneously inflammable hydrogen, separates from the unaltered phos- 
phorus. If the liquid be heated the same ultimate result is obtained, 


* J, Pharm. Chem. [4], xiv, 184—188. 
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with this peculiarity, that the melted phosphorus remains in the 
liquid state, and does not solidify even after many weeks. This cir- 
cumstance has been previously noticed by Poggiale, in a communication 
upon the action of alcoholic potash upon phosphorus. 

Although Fliickiger has stated that the compound resulting from 
the action of ammonia aided by heat is an ammoniacal phosphide, the 
author finds that when the above-mentioned green substance is washed 
with warm water, until it returns to its original yellow colour, the wash 
waters are entirely without action upon red litmus paper, and do not 
consume a tenth of a cubic centimetre of standard acid; neither is it 
possible to detect an appreciable quantity of ammonia, when the phos- 
phorus is heated to its decomposing point, and a current of hydrogen 
gas passed over it. The green phosphide behaves in a similar manner 
to Thénard’s phosphide when treated with alcoholic soda solution ; it 
produces a deep blood-red coloration, but while Thénard’s phosphide 
is unaffected when boiled with concentrated hydrochloric acid, the 
former becomes suddenly of a dark ochreous tint. 

Thénard’s yellow phosphide, prepared by the action of hydrochloric 
acid upon the spontaneously inflammable gas, neither blackens, nor 
becomes green when treated with ammonia, but slowly dissolves. The 
compound P;H, which blackens under the influence of ammonia, does 
not dissolve. In order to make certain that the latter compound did 
not contain any oxide of phosphorus, it was distilled in a current of 
hydrogen; a residue, consisting of an imponderable trace only of phos- 
phorus acid, was obtained. 

J. W. 


On a New Phosphorus Ouvychlovride. By GeuTHER and MicHAELis.* 


Up to the present time, only one of the three phosphorus oxychlorides 
corresponding to the three phosphoric acids has been prepared, viz., 
POCI,;, corresponding to ordinary phosphoric acid. The authors have now 
succeeded in obtaining P,O;Cl,, corresponding to pyrophosphoric acid. 
To denote this relation, the name pyrophosphoryl chloridet might be 
given to this body. It is produced by the action of nitrogen tetroxide 
upon phosphorus trichloride. 

The best method of preparing it is to allow the vapours of liquefied 
nitrogen tetroxide (prepared by heating lead nitrate) to pass into the 
phosphorus trichloride cooled by a freezing mixture. The proportions | 
are 20 grams nitrogen tetroxide and 100 grams of the phosphorus 
chloride. The reaction commences immediately, and nitrogen, nitric 


* Deut. chem. Ges. Ber., iv, 766—768. 
+ The authors term the body “ Pyrophosphorsiure chlorid.” 


INORGANIC CHEMISTRY. 1161 


oxide, and the vapours of nitrosyl monochloride (NOCI) are evolved. 
The phosphorus trichloride becomes reddened by the presence of the 
last-mentioned compound, and phosphorus pentoxide separates out. 
When the whole of the nitrogen tetroxide has been added, the freezing 
mixture is replaced by luke-warm water in order to distil off the nitrosyl 
chloride. The liquid remaining is then rectified. Much unattached 
phosphorus trichloride at first passes over, next a considerable amount 
of phosphoryl trichloride, after which the boiling point rises rapidly to 
200°, between which temperature and 230°, the new compound distils 
over. It is advisable to prepare a large quantity of material by repeti- 
tions of the above operation before commencing to rectify. From 350 
grams of phosphorus trichloride, the authors obtained 232 grams of 
phosphoryl trichloride, and only 40 grams (11'4 per cent.) of the new 
body. 

This compound can also be prepared by the action of nitrogen tri- 
oxide on the phosphorus trichloride ; in this way from 200 grams PCI; 
20 grams (10 per cent.) of the pyrophosphoryl chloride were obtained. 
The reaction was attended with the production of less POC]; and more 
P.O; than in the preceding method. By rectification, the new body is 
found to boil between 210°—215°. It is a colourless liquid which de- 
composes slightly on distillation into phosphoryl trichloride and phos- 
phorus pentoxide: 3P,0,Cl, = 4POCI; + P.0O;. It fumes in the air 
and carbonises corks. Its specific gravity is 1°58 at 7°. It does not 
solidify at — 18° on contact with a solid body. It is immediately de- 
composed by water, producing hydrochloric and ordinary phosphoric 
acids. The rational formula of the new body may be written — 


O O 
PrO——P*9, or PYOC_-O POC. 
Cl, 2 


the two univalent groups, POCh, being held together by an atom of bi- 
valent oxygen. This view of its constitution is confirmed by its reactions 
with phosphorus pentabromide or chloride and alcohol. In the first 
case, ordinary phosphoryl trichloride is produced: P,O;Ck + PCl; = 
3POCI,; with PBr; we have P,0;Cl, + PBr; = 2POBrCl, + POBr;. 
With alcohol ethyl phosphoric chloride is produced, of which a portion 
is decomposed by the water simultaneously formed, into ethylphos- 
phoric acid and hydrochloric acid : 


(1) 2P.0;C] + 4C.H,O — 4(PO.0C-.H;.C1.) + 2H,0 
(2) PO.OC,H;.Cl + 2H,0 = PO.0C;H,(OH), + 2HCL. 


The authors were unable to prepare the corresponding bromine 
compound. When nitrogen tetroxide reacts upon phosphorus tri- 
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bromide, phosphoryl tribromide and phosphorus pentoxide are alone 
produced. 
T. E. T. 


On the Solidification of Phosphoryl Trichloride and Phosphoryl Bro- 
modichloride. By GrutTHER and MicHartis.* 


In attempting to prepare the preceding compound by mixing together 
phosphorus pentoxide and phosphorus pentachloride, according to the 
equation 3P,0; + 4PCl, = 5P,0;Cl, and exposing the mixture to a 
low temperature, the authors found that phosphoryl trichloride was 
alone produced. By still further cooling the liquid product, large 
colourless thin crystals were formed, consisting of solidified phosphory] 
trichloride. When pure phosphoryl trichloride is cooled down to — 10° 
it remains liquid, even when shaken, but in contact with a solid body, 
such as the end of a glass rod, it immediately solidifies to a crystalline 
mass. The long colourless leaf-like or needle-shaped crystals melt at 
— 1'5°. Below this temperature, they are permanent, and will lie upon 
ice for some time without being decomposed, and even when thrown 
into the cooled salt solution of the freezing mixture, they disappear 
only after a considerable time. 

Phosphoryl bromodichloride may be also made to solidify in the 
same way. The large colourless crystals melt at + 11°. The crystals 
of this compound appear to be isomorphous with those of phosphoryl 


trichloride and phosphory] tribromide. 
=. &. &. 


Note.—The abstractor can confirm the above statement. It would 
appear, however, from his observations that the melting-point of 
POCI, is + 2°5, and therefore is somewhat higher than that found by 
the authors. Phosphorus sulphochloride and vanadyl trichloride do 


not solidify under the same conditions as the phosphoryl compound. 
= Se 2 


On Phosphorus Sulphobromide. By A. MicuaeE is. 


Tus compound was first prepared by Baudrimont,t who describes it 
as a yellow thick mass of disgusting odour. According to the author, 
however, it is one of the most beautiful of the compounds of phosphorus. 
It forms yellow octahedrons, which are easily obtained well developed 
from their solution in phosphorus bromide. It has a penetrating 
aromatic smell, melts at 35°, and its vapour attacks the eyes powerfully. 


* Deut. Chem. Ges. Ber., iv, 769. + Deut. Chem. Ges. Ber., iv, 777. 
t Compt. rend., [1], iii, 517. 
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When once melted it remaias liquid for days, but solidifies immediately 
on contact with a solid body. On distillation it is decomposed into 
products which the author intends to describe in a future communica- 
tion. It is easily soluble in ether, carbon disulphide, and the bromide 
and chloride of phosphorus. It decomposes very slowly in contact 
with water even when boiling: the products are sulphuretted hydrogen, 
sulphur, phosphoric and phosphorous acids. It is decomposed also but 
slowly by ammonia. With phosphorus pentachloride it yields phos- 
phorus sulphochloride and phosphorus pentabromide, thus : 


5PBr;S + 3PCl; = 5PCl,S + 3PBr;. 


In making this compound according to Baudrimont’s method, viz., 
by the action of sulphuretted hydrogen on phosphorus pentabromide, it 
is necessary to treat the product with water to remove excess of the 
pentabromide, then to dry the mass between blotting-paper and dis- 
solve it in carbon disulphide. The solution is next dehydrated by 
calcium chloride, decanted, and the carbon disulphide allowed to 
evaporate, when the sulphobromide crystallises out. In a future com- 
munication the author intends to treat of the action of sulphuric acid 
and of absolute alcohol upon this compound. 

7 me % 

Note by the Abstractor.—This compound could doubtless be more 
easily obtained by heating together phosphorus pentasulphide and 
pentabromide in the proportion indicated by the equation 3PBr; + 
PS; = 5PSBr;. 7 


On the Existence of Sulphur Dichloride. By Jonn Dauzevu and 
T. E. THorpe.* 


WueEN dry chlorine in excess is passed through molten sulphur, a dark 
red fuming liquid distils over. This on renewed distillation begins to 
boil at 50° or 60°, and the thermometer slowly rises to 136°, at which 
point it remains stationary, and the orange-yellow disulphide Cl,8, 
passes over. The fraction boiling below 136° frequently amounts to 
three-fourths of the original quantity of liquid; on again submitting it 
to distillation, the same order of things is repeated, and only a com- 
paratively small portion distils over at 136°. At each distillation the 
liquid becomes light in colour, until at length, by long continued boil- 
ing it assumes the bright yellow of the disulphide, and boils constantly 
at 136°—137°. This behaviour would seem to indicate the existence 
of some compound of chlorine and sulphur which slowly undergoes 
decomposition on distillation, ultimately forming the disulphide, and 
the observations of Dumas and Soubeiran and of Marchand, Davy, 
* Phil. Mag., Oct., 1871, 309. 
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and Rose, point to a body richer in chlorine. The disulphide and 
their analyses lead to the formula SCl,. According to Carius, how- 
ever, the amount of chlorine contained in the liquid over and above 
that required by the formula §,Cl, is altogether dependent on the 
temperature. Hiibner and Gueront have lately made an observation 
which tends also to support the idea of the existence of this body.* <A 
quantity of the pure chloride S.Cl, was placed in a strong freezing 
mixture, and a current of dry chlorine passed through it for some 
time, the excess of this gas (that is, that existing merely in solution) 
being displaced by a stream of dry carbon dioxide passed through it 
for three or four hours. The resultant product was then analysed, 
when numbers were obtained exactly agreeing with those required by 
the formula Cl,S. The authors have repeated this experiment in a 
similar manner and with precisely the same results. They found that 
the product after chlorination contained (1) 69°25, (2) 69°06 per cent. 
chlorine; the formula SCl, requiring 68°93 per cent. It appears, 
therefore, to be proved that two compounds of sulphur and chlorine 
exist analogous to the oxide of hydrogen: it will, however, be remarked 
that whereas the most stable oxide of hydrogen is water, into which 
the dioxide is easily converted on heating, the reverse of this happens 
with the sulphur chlorides, the most stable compound being the 8,Cl, 
into which body and free chlorine, the compound SCI, is resolved on 


heating. 
_-_ & A 


On Todosulphuric Acid and Iodosulphates, By SinvEstRO ZInNo.t 


Tue author obtained iodosulphuric acid, SO;I,H2, accidentally, whilst 
endeavouring to prepare hydrobromic and hydriodic acids by the action 
of sulphurous acid upon bromide and iodide of starch. He compared 
its reactions with those of the acid prepared according to Pelouze and 
Frémy’s method, by distilling a perfectly dry mixture of iodine and 
plumbic sulphite and rectification of the distillate over mercury, and 
found that the two acids were identical. He next tried to prepare 
iodosulphates by substituting a sulphite for the sulphurous acid, but 
could not obtain the salt perfectly free from starch. On finding, how- 
ever, that iodine can be dissolved with slight evolution of heat in sodic 
or potassic sulphite, by cooling the solution after each addition of 
iodine as long as it is decolorised, he obtained, on evaporation at a 
gentle heat and allowing the solution to cool slowly, a well crystallised 
salt, identical in composition with the salt obtained by the action of a 
sulphite upon iodide of starch. Iodosulphates of the alkalies were 
also prepared from iodosulphuric acid, obtained by gradually adding 


* Zeitsch. fiir Chemie, No. 15, 1870, 455. + N. Rep. Pharm., xx, 451—457. 
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iodine to a concentrated aqueous solution of sulphurous acid, and 
neutralising the acid with alkaline carbonates; and, lastly, the corre- 
sponding iodosulphates were prepared by dissolving iodine in solutions 
of alkaline hyposulphites, when sulphur separated according to the 
equation :— 

SSO,Na, + I, = SO,I,Na. + Ss. 


The author prefers to dissolve iodine in alkaline sulphites, as being at 
once the easiest and most expeditious method of preparing iodosul- 
phates. He recommends that the iodine should be added in the cold, 
and only in small portions at a time, in order to avoid any rise of 
temperature; also, that the solution of the salt should be evaporated 
in a cool and dark place, at a very moderate heat, and should be pro- 
tected as much as possible from the action of the air. 

Sodic Iodosulphate, SO;1,Na, + 10 aq.—This salt crystallises in 
colourless, long, symmetrical prisms; it has a bitter taste, which is, 
however, less disagreeable than that of the sulphate; it is readily 
soluble in water,—100 parts of water dissolve 27°5 parts of the salt at 
15°; it is also very soluble in alcohol. When heated, it gives off 
iodine, and is converted into sodic sulphide and sulphate. Exposed to 
air and light, it is rapidly decomposed. A solution of the salt in water 
does not react alkaline, and is decomposed by a weak galvanic current 
into hydriodic acid, sulphuric acid, and soda. Sulphuric acid decom- 
poses it with evolution of sulphurous anhydride and iodine vapours. 
Nitric acid precipitates iodine ; mercuric nitrate produces a yellowish- 
white, silver nitrate a dirty-white, and lead acetate a white precipitate. 
Hydrochloric acid liberates the free acid with formation of sodic 
chloride. A solution of mercuric chloride produces a white precipi- 
tate, which changes to pink and red, and is soluble in excess of the 
reagent. Baryta-water gives a white precipitate, which dissolves 
almost entirely in hydrochloric acid. Cupric sulphate produces, after 
a time, a greenish-white ; auric chloride, a very dark brownish-red pre- 
cipitate ; metallic gold and silver even are acted upon by a solution of 
sodic iodosulphate. 

The author determined the composition of the salt quantitatively by 
converting it into sulphate, precipitating with barium chloride, and 
weighing as barium sulphate. The water of crystallisation was likewise 
determined directly; not so, however, the iodine and soda. Neither 
were the two other salts, the potassic and ammonic iodosulphate, which 
he describes, analysed. Both salts are said to be isomorphous with the 
sodic salt, but to be more soluble in water. Exposed to air and light, 
they undergo rapid decomposition. 


WwW. ¥. 
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On some New Alloys. By A. Baver.* 


Tue alloy PtPb, formerly described by the author,} is best prepared 
by fusing platinum with a slight excess of lead under a covering of 
borax-glass. Chemical combination takes place readily, and is 
accompanied by vivid flashes of right. The crucible should be allowed 
to cool slowly (by being placed in hot ashes). The alloy is then 
obtained in the form of a very fine crystalline reddish mass, resembling 
bismuth, which may be freed from excess of lead by treatment with 
acetic acid and exposure to air. The density of the alloy was found 
to be 15°736, the calculated density being 14°89,t from which it fol- 
lows that contraction takes place when platinum and lead combine. 
An alloy containing two atoms of lead to one of platinum, is obtained 
by employing excess of lead. The alloy PtPb., differs but little from 
PtPb in its outward appearance. 

Alloys of lead with several other metals were also prepared. Two 
parts of lead were fused in a crucible, and one part of mercury 
gradually added. The resulting amalgam was then acted upon with 
acetic and carbonic acids whilst exposed to air, as long as any sugar 
of lead and white lead was formed. It was found to contain 40°86 of 
lead and 59°12 of mercury, the formula Pb.Hg,; requiring 40°82 of 
Pb and 59°17 of Hg, and was obtained as a compact, crystalline, 
granular white mass, of specific gravity 12°49 at 17° C. The calenu- 
lated density of an amalgam of Pb.Hg; is 12°6085 (sp. gr. of Hg = 
13°557). Hence it follows that no contraction took place. This is 
quite in harmony with the observations made by Crookewitt§ on 
amalgams of equal atoms of lead and mercury, but runs counter to 
the observations made by Kupffer on lead amalgams. 

An alloy of lead and palladium was obtained by fusing granulated 
lead in a porcelain crucible, with somewhat more than one part by 
weight of palladium foil. Combination takes place readily and is 
marked by flashes of light. The product is a beautiful, crystalline, 
brittle, greyish-white mass, which is freed from excess of lead by 
acting upon it with acetic and carbonic acids. It is attacked 
freely, sugar of lead and white lead being formed ; and on powdering it 
very finely and exposing it repeatedly to the action of these acids, it 
was noticed that palladium even dissolved in|| acetic acid, and that the 

* Deut. Chem. Ges. Ber., iv, 449—454. + Wien. Akad. Ber. iii, 836. 

t Calculated according to the formula 100: (5 + =) S and S’ representing the 
specific gravities of the respective metals, and A and A’ the percentage composition 
of the compound. § Amn. Chem. Pharm., lxviii, 290. 

|| Palladious oxide, obtained by precipitation of palladious nitrate by sodic car- 


bonate, was found to be readily soluble im acetie acid, from which solution metallic 
palladium is separated on long continued boiling. 
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remaining alloy was of constant composition. This alloy, which has 
the composition Pd;Pb, forms a steel-grey, crystalline powder, diffi- 
culily fusible, and having a specific gravity of 11°225, theory requiring 
11°65. When it was used as a negative electrode in a battery of six 
Bunsen elements, no occlusion of hydrogen could be traced. 

No alloys of lead and gold and of lead and silver could be obtained 
by fusing together the respective metals. 

An alloy of 74°31 p.c. of copper and 25°44 p.c. of zinc, said to 
have been obtained accidentally in some Austrian brass-works, is 
mentioned by the author, which differs from the alloys of copper and 
zine described by Croockewitt,* and has the formula Cu;Zn. 

W. V. 


On the Spontaneous Decomposition of Potassimm Bisulphite. Answer to 
the observations of M. Langlois. By C. Saint-PIERRE.t 


In a former communicationt the author described the spontaneous 
decomposition which a solution of potassium bisulphite undergoes 
when kept in a closed vessel, sulphuric acid and trithionic acid being 
formed, and sulphur deposited. These results having been criticised 
by Langlois, the author has made fresh experiments. 

A solution of the bisulphite enclosed in_an assay flask in 1862, 
became yellowish in 1865, and in 1866 a deposit of sulphur was 
formed which increased until 1868, when the solution was sensibly 
decolorised, B. In similar flasks the author ascertained the presence 
of sulphuric acid and acids of the thionic series, C. As Langlois had 
attributed the results obtained in the former experiments to the solu- 
tion being dilute, the author repeated them with a saturated solution 
containing undissolved crystals of the bisulphite, but with the same 
result, D. A saturated solution of potassium bisulphite was diluted 
with twice its volume of water, when the same decomposition took 
place as in the preceding experiment. 

In conclusion, the author states that he has thus shown that the 
amount of dilution does not affect the reaction, the spontaneous de- 
composition of the potassium bisulphite taking place slowly at the 
ordinary temperature, with liberation of sulphur and formation of 


sulphuric acid and thionic acids. 
C. E. G. 


* Ann. Chem. Pharm., xviii, 292. + Compt. rend., lxxiii, 749—751. 
{ Compt. rend., 12th March, 1866. 
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On the Hydrate of Magnesium Oxychloride. By C. BenpEer.* 


Tue hydraulic properties of pure magnesia have long been known. 
Sorel found that they were intensified by the addition of a solution of 
magnesium chloride. It is best to take the magnesia usta of commerce, 
heat it in a Hessian crucible, and add a concentrated solution of 
magnesium chloride (20°—30° Baumé), so as to make a thick paste ; 
after some hours the mass becomes dry and hard. A sample of this, 
exposed to the air for six months, was analysed; different portions of 
the mass contain different proportions of magnesium carbonate, but if 
this be subtracted from the analytical numbers, the mass then appears 
to bear the composition MgCl,.5MgO + 17H.0, which the author 
believes to be a chemical compound. The mass loses 3 molecules of 
water when dried over sulphuric acid, 6 more at 100°, and two at 150° 
—180°. The hydrate of magnesic chloride begins to decompose at 
106°; but the above body contained the same proportion of chlorine 
before and after heating to 150°, showing that no decomposition of the 
magnesium chloride had taken place. This compound may be considered 
as a basic magnesium oxychloride. 

By treatment with water at the ordinary temperature, magnesium 
chloride is removed, and after very careful washing the remaining 
compound, when dried over sulphuric acid, is found to correspond with 
the formula MgCl,.9MgO + 24H,0. The compound loses 9 mole- 
cules of water at 100°, and five more at 150°—180°. 

If this compound be treated with boiling water for a long time, the 
whole of the magnesium chloride is removed, the compound remaining 
after drying over sulphuric acid having the composition 2MgO + 3H,0; 
it loses water at 100°, and also at 150°, when it forms 4MgO + 5H,0. 
This magnesium hydrate resembles the mineral brucite in the property 
that is attacked with difficulty by carbonic acid. 

The author thinks that the formule of the first two bodies should 
be doubled, and that their composition should be thus expressed :— 


1. 2{MgCl.. MgO} + 16H,O + 4{2MgO + 3H.O}. 
2. {MgCl,.MgO} + 12H,O + 4{!2MgO + 3H,0}. 


The author believes that magnesium may be a tetrad element, 
and gives as an example the hydrate obtained, 4MgO + 5H.0, which 
might be expressed by the symmetrical formula— * 


O {MgH(OH):. 
pee Oe). 
MgH(OH). E 

O \MgH(OH).. 7 


* Ann. Ch. Pharm., clix, 341—349. 
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Derivatives of Luteo- and Roseo-cobultic Iodosulphate. 
By J. M. Krox.* 


Tue author has examined a large number of salts prepared directly 
from the above iodo-sulphates, obtained by the method previously 
described by Blomstrandt in this Journal. 

The luteo-salts prepared from the iodo-sulphate, Co(NHs),2I2.2S0,, 
were the chloride, Co(NH3)2Cl, and the nitrate, Co(NH3)..6NQOs, 
both by evaporation with the respective acids; the chlorosulphate, 
Co(NH;)2Clo.280; + 6aq, by the moderated action of chlorine; the 
chlorobiniodate, Co(NHs)2C]IsOu, by the continued action of chlorine ; 
and the mercury and platinum double salts, Co(NH¢)12,Cl..280,.2HgCl,, 
Co(NHs),2Cl;.2HgCl, + 3aq., and Co(NHs3))Cl.2SO,PtCh. 

From theroseo-sulphate, Co(NH3) 082.250; + 2aq., the bromo-sulphate, 
Co(NHs).2Br2.2S0;+ 2aq., the chloride, Co(NHs3).2Cl, + 2aq., the nitrate, 
Co(NH3)0.6NO; + 2aq., Co(NH3)i:Cl5NO, + 3aq., and the double salts, 
Co(NHs3)Cl..280,.2HgCl, + 2aq., Co(N Hs) Cly.2NO3.2PtCl,, Co(NHs) io 
C);.3NO;.3HgCl, were obtained. 

Of the so-called purpureo-salts, the chloride, Cl,Co(NHs)i.0Ch, was 
prepared by the action of hydrochloric acid on the iodo-sulphate. 
Gibbs and Genth obtained a salt from purpureo-chloride, of the com- 
position 10NH;.Co,0;.C,0; + aq.; according to them the only neutral 
purpureo-salt with an oxacid; but whereas in the purpureo-chloride 
two of the chlorine atoms seem to be more firmly fixed than the others, 
the author held this to be improbable, and, repeating the experiment, 
obtained a salt with the same properties, but of the composition 
Cl,Co(NH3)10.2C20;. 

H. E. A. 


Sulphites of Copper and Silver. By N. Svensson.t 


TuE older, often contradictory, statements with reference to these com- 
pounds have been revised, and several new salts prepared. 

Copper Salts.—The ordinary red salt was found to have the com- 
position assigned to it by Rammelsberg, i.e, (1) 2CuSO,; + 5aq. 
Rogojski’s§ simple cuprosum salt could not be obtained. 

Potassium Double Salts. —The following were obtained :—(2) 
K,S0;.CuSO;.4KHSO; + 5aq.; (3) K,SO;.CuSO; + 6KHSO3. 

Sodium Double Salts.—(4) Na,SO;.CuSO; + 2aq.; (5) Na2zSO;.CuSO; 
+ llaq.; (6) 3Na,SO3.2CuSO; + 2aq.; (7) 7Na,SO;.CuSO; + 19aq. 


* Deut. Chem. Ges. Ber., iv, 711, from Lund’s Univ. Arsskrift. 
t+ Page 193 of this volume. 

t Deut. Chem. Ges. Ber., iv, 713, from Lund’s Univ, Arsskr. 

§ Ann. Ch, Pharm., lxxx, 256. 
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Ammonium Double Salts.—(8) Am,SO;.CuSO;; (9) Am.SO,.CuSO; 
* (daq.; (10) 5Am,SO;.CuSO,; + 2aq.; (Am.SO; + CuSO;).(CuSO, 
+ CuSOQO;). 

Silver Sulphites. — Na,SO;.Ag.80O; + 4aq.; Am,SO;.Ag.S0O; ; 
6Am,S0;.Ag.S0; + 19aq.; 3Am,SO;.Ag.S0;.4AmHSO, + 18aq. 
-Blomstrand discusses the constitution of the above compounds at 
some length, representing the cuprosum sulphites as follows :— 
1. Cu pang 4 and 8. ea oe. 
9  K;.0;.(80)3.0 » Na;.0;.(SO);.0 
“ KH,.05.(S0);.0 * Na;.05.(SO);.0 
3 K,.0;.(80)..07 7» Na;.0;.(80)s.0 
’ KH,.0;.(80)..0 * Na;.0;.(80)..0 

Am;.0;.(50);.0 

* A On tS80) C8 +284. 


Cu+58aq.- 


for 


Cu t+ daq. 
Cat 1%aq. 


H. E. A. 


On Chromate of Chromie Oxychloride. By Emin Zerrnow.* 


Wuen potassic chlorochromate is mixed with sulphuric acid of sp. gr. 
1:84, and heat applied, drops of a dark brown viscid liquid make their 
appearance on the sides and in the neck of the retort, beside the 
oxychloride. These drops do not mix with the oxychloride, but pass 
gradually into the receiver. They either float on the oxychloride or 
sink down in it, according to the amount of water they contain. 

To obtain this brown compound in a state of purity, 250 grams of 
of potassic chlorochromate were mixed with 100 c.c. of fuming sulphuric 
acid, of sp. gr. 1°888, and the mixture was heated for 1} hours in a ehlo- 
ride of calcium bath, and afterwards ona sand-bath, as long as any 
drops of the brown compound came over. From the distillate, consist- 
ing of the oxychloride and the brown compound, the former was first 
removed, as far as possible, by decantation, the complete removal being 
effected by placing the vessel containing the distillate into a water-bath 
.and passing a current of dry air through the liquid. Finally the sub- 
stance was dried over oil of vitriol for six weeks. This process was 
twice repeated with the same quantity of chlorochromate, but using 
100 ¢.c of sulphuric acid of sp. gr. 1°84, and 150 e.c. of the same acid 
with addition of 18 grams of dry chromic chloride, instead of the 100 
c.c. fuming acid. The three portions thus prepared, marked A, B, and 
C respectively, amounted to 10, 8, and 15 grams. The purified and 
dried compound constituted a dark brown, amorphous, brittle mass, 
extremely deliquescent. On analysis, nothing but chromic chloride, 
chromic acid, and water, were detected. 


* Pogg. Aun., cxliii, 328—334. 
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The composition of the three portions, after deduction of water, may 
be thus represented :— 


A. B. C. 
errr rrr 59°62 60°66 55°26 
SMe ccdksadecs sews 16:07 14°60 16°25 
DED cchvedieucsieaecs 92°31 93°24 26°98 
ee 200 | 1°51 151 


The compound therefore appears to be a chromate of the oxychloride, 
of somewhat variable composition. On the assumption that water does 
not enter into the constitution of the salt, the compounds A and B may 
be thus formulated: Cr,Cl,0.4CrO;; and compound C as CrjzC!3903- 
22CrQ3. 

Thorpe, in a recent communication to the Chemical News (Nov. 10, 
p, 219}, has pointed out that the compound just described is identical 
with the solid chromium oxychloride which he described two years 
ago (Proc. of the Lit. and Phil. Soc. of Manchester, Nov. 2, 1869) as 
obtained by heating chromy] dichloride in a sealed tube, and to which, 
for reasons given in the memoir just quoted, he assigned the formula 
C1CrO:.Cr"0,CrO.Cl. The two compounds agree almost exactly in 
physical properties, and very nearly in composition, as the following 
comparison will show :— 


Analysis. Calculation. 
Thorpe. Zettnow (A,B) Thorpe. Zettnow. 
Chlorine ..,... 21°06 22°31 21°86 21°42 
Chromium .... 48°91 47°28 48°54. 47°23 
A. D. 


Mineralogical Chemistry. 


Analysis of a Sock and some Ochreous Deposits from the Mineral 
Springs of the Teplite Basin. By J. STiNGuL.* 

I. Quartz-porphyry from Teplitz, sp. gr. 2°567. 

If. Ochreous deposit from the Hiigelquelle of the new bath at 
Scheenan, near Teplitz, sp. gr. 2°73. 

Iii. Dark reddish-brown ochreous deposit from the Steinbad spring 
at Teplitz. 

IV. Calcareous deposit from the Hiigelquelle of the new bath at 
Scheenau, sp. gr. 2°698. 


* Deut. Chem. Ges. Ber., iv, 454—456 ; Wien. Akad. Ber., lxiii [2], 325—328. 
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Ochreous deposits. Calcareous deposit, 
III. 
Quartz eee 
Constituents. | Porphyry. 
I. 
Soluble Soluble Soluble . 
in HCl. Insoluble. in HCl. Insoluble. in HCl. Insoluble. 
ee mipiaiciatnsssieis 75°47 ie 9 *44 oa 65 61 ee 16 
arbonic anhy- : ‘ ‘ 
dui Serio ne 34°84 os 85 ae 41-50 
Alumina ........ 15-07 eA 1:06 is 3°18 *25 
a oxide .... 3°86 2°24 "42 20°20 1°30 2°49 
anganous ; ie 
oxide eee } ee 5°34 ee 1°52 ee ee 
MED .6i00.06000% 95 43°-77 trace trace 52°50 re 
Magnesia 63 aa a ‘. trace = 
LO 1°85 ee 2 sa ee ee 
Soda . oes 51 re } traces traces traces 1°75 : 
a a oe - trace oe 
Water.. 1°43 3°11 | 7°12 ee 1 -29 “~ 
99°77 100 -22 | 99°78 99 *94 
W. V. 


On the Composition of Epidote. By A. Kenneorr.* 


In this paper the author discusses all the published analyses of epidote, 
and comes to the conclusion that, with the exception of a few of doubt- 
ful character, they may all be included in the general formula— 


Ca0.H,0 + 3(Ca0.Si0, +7A1,03.8i0,), 


the alumina being more or less replaced by ferric oxide, and the lime 
to a small extent by magnesia; the presence of the magnesia appears, 
however, to be due, in many cases at least, to foreign minerals im- 
bedded in the a In some of the analyses, the iron is calculated 
partly as ferrous ®Kide ; this, however, Kenngott reckons also as ferric 
oxide, and regards it as taking the place of an equivalent quantity of 
alumina. 

The least ferruginous epidotes are those from Switzerland and 
the Formazza valley ; in these the ratio of alumina to ferric oxide 
Al,0;: Fe,03::5:1. Inthe epidotes from Bourg d’Oisans in Dauphiny, 
Traversella in Piedmont, Arendal in Norway, and Penig in Saxony, 
the ratio is Al,O;: Fe,03::2:1. 

H. W. 
* Jahrbuch fiir Mineralogie, 1871, 449—459. 
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Ilsemannite, a Native Molybdenum Salt. by H. Horer.* 


Tue author gives this name to native molybdic molybdate, MoO,.4Mo0;, i 
occurring at Bleiberg in Carinthia, as a bluish-black to black, mostly 
earthy or cryptocrystalline deposit, between groups of crystals of 
barium sulphate. It is soluble in water, and acquires a deeper blue 
colour by exposure to the air. When purified from gypsum and other 
admixtures by repeated solution in water and evaporation, it dissolves | q 

| 


in water with a splendid dark blue colour, and the solution treated 
with hydrogen sulphide, deposits a blue precipitate without losing i 
much of its own colour. The author attributes its formation to the a 
action of sulphuric acid on native lead molybdate (wulfenite) ; many a 
samples of the native mineral indeed were found to contain free sul- iW 
phuric acid, together with the sulphates of barium and calcium. i 


H. W. 


Hydrated Sodium Chloride from Etna. By. A. Kennoort.t 


SitvestrI in 1870 analysed a mixture of chloride and carbonate of 
sodium occurring in the Etna lavas, with the following results :— 


NaCl KCl NasCOs. NasSOy #0. : 
a accmaseceiat 50°19 0°50 11°12 1°13 37-06 = 100 if 
ZB sccevecs »» 63°02 0°27 6°49 trace 30°22 = 100 } 
76°01 0 ‘03 2°11 0°75 21°10 = 100 i 
i 
Regarding the carbonate as monohydrated (soda) and the sulphate ji 
as decahydrated (mirabilite), the composition of these mixtures may be 


represented as follows :— 


Na,SO3 + H,0. Na SO, + 10 H,0. NaCl. KCl. H;0. hi} 
l...ss. “11°12 18°88 1°18 143 ‘50:19 0°50 16°75 — 
© scenes 6°49 11 *02 trace trace 63 °02 0°27 19 ‘20 
usec 2°il 3°58 0°75 0°95 76°01 0°03 16°57 


analysis 2 gives 10°77 NaCl, 0°04 KCl(= 10°81), and 10-67 H,O, 
both agreeing with the formula NaCl.H,0. 

In the third analysis the quantity of water is below that required by 
the ratio 1: 1, whence it may be inferred that the hydrate NaCl.H,O 
was mixed with a certain quantity of anhydrous sodium chloride. It 
is worthy of remark that the sodium chloride exists in the fumarole 
vapour in the form of hydrate, and is deposited as such; and that the 


| 
Analysis 1 gives 8°58 NaCl, 0°07 KCl (= 8-65) and 9°31 H,O; , 
1 
| 


* Jahrbuch fiir Mineralogie, 1871, 566. + Jahrbuch fiir Mineralogie, 1871, 500, 
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anhydrous chloride, when it occurs, appears to result from the decom- 
y > » ap 


position of this hydrate, as indicated by the third analysis. 
H. W. 


Tridescent Lanine in Hypersthene. By BERNuarnpd KosMAnn.* 


Tue author has shown by microscopical examination that the iridescent 
laminz enclosed in the hypersthene of St. Paul’s Island belong to the 
rhombic system, and exhibit the forms and combinations of Brookite. 
He also finds by chemical analysis that this mineral contains 0°46 p.c. 
titanic acid. He supposes that the crystalline lamine of this sub- 
stance were suspended in the solution from which the hypersthene was 
deposited, and arranged themselves in accordance with the direction of 
the layers of the hypersthene, and with the relations of clasticity 
required by its crystallisation. 

Similar iridescent laminze are found embedded (together with other 
crystals), in labradorite, and Schrauf (Jahrb. f. Min. 1871, 743) finds 
that they are of two kinds, distinguished from one another by their 
form and position. The lamin of the one system have for the most 
part a rectangular or often square transverse section, and lie parallel 
to a hypothetical labradorite face 0 P 29, while those of the second 
system exhibit elongated and mostly irregular forms, and lie parallel 
to a hypothetical labradorite face © P’ 82, The arrangement of the 
two systems of lamine is moreover a regular consequence of the 
secondary cleavage of the labradorite, resulting from the other 


imbedded crystals. 


H. W. 


Rosthornite, a new Fossil Resin. By Hanns Horer.t 
Tus resin occurs in the coal-beds of the Sonnberg, near Guttaring 
in Carinthia. It has a fatty Iustre, a brown colour with garnet-red 
lustre, wine-yellow by transmitted light, especially in splinters, and a 
light-brown to orange-yellow streak. It is brittle and may be 
scratched with the nail. Sp. gr. = 1:076. When heated in the air, 
it gives off white vapours having an aromatic odour, and burns with a 
deep yellow smoky flame, without leaving any residue. At 96° it 
begins to melt to a viscid, brown-red mass which throws up bubbles 
at 160°, and emits white vapours from 215° to 225°, at which 
latter temperature the mass becomes mobile, assumes a dark purple- 
red colour, and emits a fetid gaseous mixture, but does not give off 
succinic acid. When fused with alkaline carbonates, it does not exhibit 


* Jahrbuch fiir Mineralogie, 1871, 501. 
+ Jahrbuch fiir Mincralogie, 1871, 561—566. 
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any trace of sulphur, although that element is present in the coal in 
the immediate neighbourhood of the resin. Rosthornite is not altered 
by dilute nitric acid, by potash-ley or by alcohol, either in the cold or 
on boiling; in warm ether, however, it dissolves partially, forming a 
turbid wine-yellow solution, and leaving a white tumefied residue. In 
cold turpentine-oil it remains unaltered, but hot turpentine-oil dis- 
solves the pure resin almost entirely, leaving only a small quantity of 
dark-coloured matter (enclosed particles of coal). It swells slightly 
in cold and dissolves partially in hot petroleum. In benzol it dis- 
solves at ordinary temperatures, forming a clear dark wine-yellow 
liquid. 

Rosthornite, in its physical characters, bears considerable resemblance 
to jaulingite and pyroretinite, but in chemical composition it approaches 
more nearly to euosmite, and still more to the fossil resin of Girona, 
near Bucaramanga in New Granada, as will be seen from the following 


comparison :— 


Rosthornite. Jaulingite. Euosmite. Girona resin. 
Carbon. «..< 6! 84°42 74°43 81°89 82 °7 
Hydrogen ....| 11°01 9 O04 11°73 10°8 
OXYGEN 2.0600 4°57 16°53 | 6°38 6°5 
100-00 100 *00 100 :00 100°0 


Euosmite is distinguished from rosthornite by its strong odour of 
camphor and rosemary, by its easy and complete solubility in alcohol 
and ether, and by the deep yellow colour which it imparts to potash- 
ley, &c. Pyroretinite also differs from rosthornite in its behaviour to 
solvents, and moreover contains 10 p. c. oxygen. Girona or Bucara- 
manga resin, which o¢curs in auriferous porphyritic alluvians, resembles 
rosthornite in its behaviour to alcohol and ether, but is transparent, 
pale-yellow, and very much like amber in its physical characters. 

Rosthornite, therefore, cannot be included either physically or 
chemically in the succinite group, or in that of retinite (80°4 C.; 
10°7 H.; 8°7 O.), neither on chemical grounds can it be referred to the 
ixolite group, to which jaulingite belongs. It appears rather to forma 
type of solid resins rich in carbon and poor in oxygen. 


H. W. 
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Beyrichite and Millerite. By K. T. Linse.* 


BEYRICHITE is a native sulphide of nickel, lately obtained from a mine 
in the Westerwald. It forms radiate groups of macled crystals, made 
up of prisms about 70 mm. long, and 8 mm. thick, some of which havea 
helicoidal curvature. The prismatic groups have mostly a single end- 
face inclined at 81° to the vertical axis. A second, but somewhat 
rarely occurring end-face, forms with the first a dome-like combination, 
with an angle of 144°, corresponding to the angle of the terminal edges 
of Millerite. Cleavage moderately distinct, parallel to the first men- 
tioned end-face. 

The mineral belongs to the family of the glances, rather than to that of 
the pyrites. It is very tough, but moderately impressionable to the point 
of aknife. Hardness, about 3°2 to 3°3. Sp. gr.,4°7. Colour, red-grey, 
with faint metallic lustre, stronger on the cleavage faces. When heated 
in atube, it decrepitates, and at a dull red heat, gives off sulphur, with- 
out fusion, and is thereby converted into a pyrites, having a dark 
pinchbeck-brown tarnish on the surface, speiss-yellow to brass yellow 
internally, harder and more brittle than the original mineral. On 
charcoal, beyrichite melts easily and quietly, with evolution of sul- 
phurous acid, to a strongly magnetic bead, having a brass-yellow 
colour internally. It gives the nickel reaction with borax and phos- 
phorus-salt, and dissolves easily in hydrochloric acid, especially on 
addition of nitric acid, forming an emerald-green solution. Pure speci- 
mens yield by analysis 42°86 p. c. sulphur, 2°70 iron, and 54°23 nickel. 
If the iron be supposed to replace an equivalent quantity of nickel, 
these numbers lead to the formula Ni;S, or 3NiS.2NiS, (cale. 43°21 S., 
and 56°79 Ni). The presence of the iron may, however, be due to the 
admixture of iron pyrites, and in that case the composition of beyrichite 
may be represented by the formula, 2NiS.NiS,. 

Beyrichite is accompanied by a pyrites having a deep brass-yellow to 
speiss-yellow colour, often variegated on the surface, which coats the 
beyrichite crystals in extremely thin lamine, or more rarely in dendritic 
or thin crystalline forms, often penetrating them in the direction of the 
cleavage-planes, in the form of sharply separated lamelle, sometimes to 
the complete displacement of the beyrichite. This mineral is Millerite 
or capillary pyrites, having a sp. gr. of 5:7 to 5°9, hardness between 
3°6 and 3°8, and containing 35°27 p. c. S, 1°16 Fe, and 63°41 Ni, agree- 
ing, therefore, with the formula N.S. 

Beyrichite, as appears from the facility with which it gives off sulphur 
when heated, is very easily converted into Millerite, a circumstance 
which may perhaps account for the great variations in the statements 


* Jahrbuch fiir Mineralogie, 1871, 840. 
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relating to the- specific gravity and other properties of the latter. 
Liebe finds the specific gravity of millerite to vary between 5°7 and 5-9 
(Dana gives 5°25—5°65) ; a specimen from the Joachimsthal was found 
by Kenngott to have the sp. gr. 4°601, which is not far from that of 
beyrichite. These diversities may be due either to the presence of 
beyrichite enclosed in the capillary pyrites, or to the different condi- 
tions under which the transformation of beyrichite into millerite takes 
place. Beyrichite is, in fact, converted into Millerite by taking up 
nickel from the vein-water, and the more compact and less porous the 
structure of the beyrichite, the denser and heavier will be the Millerite 
formed from it. 


Bw. W. 


Mineralogical Notices.* 
Felspar from Blansko iv Moravia. By H. Wieser.—The syenite of 
Blansko contains a decomposed plagioclase, in which distinct crystals 
of orthoclase are perceptible. The analysis of this felspar gave— 


SiO... P,0;. Al,O;. Fe,03. FeO. MnO. CaO. MgO. K,0. Na,O. H,0. 
45°49 trace 22°86 1°69 2°04 1°76 21°81 trace trace 3°08 1°84 =100°57 


—Plagioclase is therefore a calcio-sodic felspar. 

Amounts of Barium and Manganese in certain Minerals. By L. 
Raas.—tThe author concludes, from the examination of a consider- 
able number of minerals, that very few of the silicates at present 
known, contain barium; this element is, however, present in the stilbite 
of Iceland. Four chromites were found to contain manganese, the 
proportion of which in the Siberian and Norwegian chromites is 
greater than in those from the Ural and from Texas. Five magnetites 
were found to contain from 1:08 to 1:53 p.c. manganese. As fluorine 
forms a volatile compound with iron, the decomposition of minerals 
with hydrofluoric acid appears to be well adapted for the estimation of 
manganese, but may lead to errors in the estimation of the iron and 
silica. 

Analysis of Lfjlorescences from Lago d@ Ansanto. By H. Wirser.— 
These efflorescences, which form a coating on the mud, were found to 
have the following composition :— 


Insoluble in water, Soluble in water, Water, 
81:21 18°66. 
, al os ™ rial 7 sl on i 


FeO. AJ,03. SO; FeO. Al,O3;. Na,O. at163°. ignition. 
068 1:31 53°00 955 1616 2°50 4°74: 13°92 = 101°86 


* Jahrbuch fiir Mineralogie, 1871, 517, 521, and 637—642. 
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Analysis of Nadorite.—This species, first established by Flajolot, has 
been analysed by Pisani, who finds it to contain 37°40 p. c. Sb:Os, 
27°60 PbO, 26:27 Pb, and 9:00 Cl, leading to the formula PbO.Sb,0, 
+ PbCl,. The presence of chlorine in an antimony mineral is 
especially interesting. Flajolot, on re-examination of the mineral, has 
also found chlorine in it. His analysis gives 51°60 Sb, 32°25 Ph, 
8-00 O, and 8°85 Cl (= 100°70). 


-lnalysis of Siliceous Calainine Froin Scharley, til Upper Silesia. By 
H. Wiresrer.—Implanted, fan-shaped groups of white crystals, having a 
sp. gr. of 3°36. 


SiOs. P.O;. ZnO. Fe.03. Na,O. H,0. 
24°36 0-51 64°83 Q-72 0-73 8°46 = 99°61. 


Phosphoric acid has also been found by Schnabel in the siliceous 
calamine of Cumillas, near Santander in Spain. 


Monzonite, a new Mineral Species. By F. v. Kosett.—tThis 
mineral, from the Monte Monzoni in the Fassa Valley, near the small 
lake of Le Selle, is compact and occurs in fragments. Hardness = 
16; sp. gr. = 3. Fracture, splintery to imperfectly conchoidal. 
Colour, light green, like that of many green hornstones. Slightly 
translucent on the edges. Melts easily before the blowpipe to a shining 
greyish-green glass. Gives off a little water when heated in a tube. 
Insoluble in. hydrochloric and sulphuric acid, but dissolves in strong 
aqueous phosphoric acid. Analysis gave— 


SiO, Al,O3; FeO. CaO. MgO. Na,O. K,0. H,0. 
62°60 17:10 9:00 9°65 210 660 1:90 1:50 = 100°45 


leading to the formula 12(R"O.SiO.) + 4A1,0;.9Si0O,. The mineral, 
when examined in a thin slice under the microscope, shows no signs of 
mixed constitution, and may therefore be regarded as a distinct 
species. 


Abnormal Crystals of Sodium Chloride. By F. v. Kopri1i.—The 
author has carefully re-examined the crystals of rock salt from Berch- 
tesgaden, which exhibit a remarkable partial development of faces, 
resembling a rhombohedral combination, in order to discover whether 
this abnormal development is due to the presence of foreign sub- 
stances; but he found nothing but a small trace of potassium 
chloride. 
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Ulnannite from the Rinkenberg in Cariuthia. By M. v. Lini.— 
This mineral, which occurs embedded in a rock consisting of taleose 
clay-slate and crystalline dolomite, exhibits, when crystallised, the 
combination 000.00; very distinct cubic cleavage; sp. gr. = 6°63 ; 
{in-white to steel-grey colour. Analysis gave 15°28 p.c. sulphur, 
56°07 antimony, 27°50 nickel, and 0-94 arsenic (= 99°79). A small 
part of the antimony is replaced by arsenic. The mineral is also found 
at the Loling-Hiittenberger Erzberg and Waldenstein in Carinthia. 


Trinkerite from Gans wear Theflau in Styria. By J. NiepzwiEDzKI. 
—This species, described by G. Tschermak (Jahrbuch. 1870, 799), occurs 
in flat, elongated nodules in a black-grey marl impregnated with car- 
bonaceous particles. Hardness = 2; specific gravity = 1:032; frac- 
ture, flat conchoidal ; colour, yellowish to reddish-brown ; lustre, fatty. 
Analysis gave 81°9 p.c. carbon, 10°9 hydrogen, 4:1 sulphur, and 3:1 
oxygen (= 99), agreeing with that of the trinkerite of Carpano. 


Occurrence of Websterite near Brighton. By 8S. PeRCEVAL.—Websterite 
(aluminite) forms a layer in the chalk about 3 feet thick, and probably 
filling a cleft; above it is a ferruginous clay with nodules of limonite, 
flint, and isolated crystals of gypsum. The websterite is of very variable 
constitution, sometimes in the form of the finest white powder, appear- 
ing under the microscope as an aggregate of extremely fine crystals, 
sometimes in compact nodular masses resembling meerschaum. 


Kieserite from the Hallstatter Salzberg. By H. Wieser.—This 
kieserite is of distinctly crystalline texture, yellow colour, sp. gr. 
2°56451, and contains— 


SO. MgO. Na,O. Cl. H,0. 
57°87 28°89 0°05 0°05 0-06 13°24 = 100°16 


Identity of Amblystegite with Hypersthene. By G. vom Ratu.—The 
crystals of amblystegite (Jahrbuch. 1870, 345) agree very nearly with 
those of the hypersthene or bronzite determined by von Lang in the 
meteorites of Breitenbach, the face }P of amblystegite being alone 
wanting in the more numerously faced hypersthene of Breitenbach. 
By the discovery of hypersthene crystals in the pallasite of Breitenbach, 
and in the sanidin-bombs of Lake Laach, the number of silicates common 
to meteorites and to terrestrial minerals, is increased to five. 


H. W. 
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Occurrence of Lithia-mica in the Fichtelgebirge. By F. SaNDBERGER.* 


On the Crystalline form of Lead Dithionate, and the Law of the Trigonal 
Pyramids in Circular Polarising Substances. By A. BREZINA.T 


Crystallographical Notices.t 


On Anhydrite. By F. Hessenpera.—On the Gypsum of Wasen- 
weiler. By F. HessenBerG.—Occurrence of Babingbonite at Herborn- 
seelbach in Nassau. By G. vom Raru.—On the Ilvaite of Nassau. 
By G. vom Ratu.—Atacamite Crystals from South Australia. By F. 
ZEPHAROVICH.—New Faces of Apatite. By A. Scnraur.—Apatite 
from Poloma, in Hungary. By A. Scuravr. 


Meteoric Iron from the Desert of Atacama (1870). By E. Lupwia.§ 


Tue fragments of this meteoric iron submitted to the author were 
polished on the surface, perfectly free from oxide, soluble without residue 
in warm nitric acid. One of the larger fragments was found to contain 
iron, cobalt, nickel, copper (a trace), and phosphorus; a smaller frag- 
ment contained, in addition, a very small quantity of sulphur. Quan- 
titative analysis gave as a mean result— 
Fe. Ni. Co. Cu. i ag 
91°58 714 0°41 trace 0°45 = 99°53 
H. W. 


Notice of the Meteoric Stone of Searsmont, Maine. By Cuartns 
U. SHEPARD.|| 


IMMEDIATELY after the fall of this large meteoric stone the author ob- 
tained possession of a portion of it weighing about two pounds. The 
original mass would appear to have presented an oval sub-conical out- 
line, the exterior being covered with a thick crust of at least one-six- 
teenth of an inch in thickness. Its colour is bluish-white, and remark- 
ably uniform, but is slightly stained in one or two places with peroxide 
of iron. More than one-half of the meteorite is composed of small, 
rounded, translucent grains, vitreous in lustre, and rarely exceeding a 


* Jahrbuch fiir Mineralogie, 1871, 642. + Ibid., 643. t{ Ibid., 510—517. 
§ Wien. Akad. Ber., lxiii [2], 323. || Am. J. of Sci. [3], 1833—136, and 200. 
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mustard-seed in size. Between these, and often partially coating them, 
is a fine-grained white, or greyish-white, mineral, which is supposed to 
be chladnite; it constitutes about one-fourth of the stone, is without 
visible crystalline structure, and rather loosely coherent. Minute 
points of bright meteoric iron are very thickly scattered throughout the 
mass, and a few grains of troilite are visible. In one spot only a 
peculiar blackish substance of small dimensions was noticed, which on 
being touched with the point of a knife was found to be soft, and to 
leave a bright metallic streak; it was probably a plumbaginous ag- 
gregate. 

In appearance, especially in the well marked character of its granules, 
this stone closely resembles the Aussum (France) meteorite of December, 
1858, while in the thickness and general character of the crust, it also 
corresponds to the celebrated Mauerkirchen stone of 1768. 

The specimen forming the subject of the present notice was analysed 
by Prof. Lawrence Smith, with the following results :—Specific gravity, 
3°701; stony matter, 85°38 p. c.; nickeliferous iron, 14°62 p.c. The 
iron afforded :—Iron, 90°02; nickel, 9°05; cobalt, 0°43. 

The stony portion treated with a mixture of hydrochloric and nitric 
acids, gave :—52°3 p. c. soluble in acid, and 47°7 insoluble. 

Both the soluble and insoluble portions consisted essentially of 
double silicates of iron and magnesia, the soluble part being classed as 
an olivine, while the insoluble was considered to be either bronzite or 
eustatite. 

The proximate composition of the stone would then be— 


Nickeliferous iron ........sscee0s hendien . 14°63 
Magnetic pyrites ........ TTT Tr sense ea 3°06 
Pe Neccsndenscnes hike teem tele +. 43°04 
Bronzite, with a little orthoclase and chrome 
OD osecases eeeees were Te TTT TCC eT 39°27 
J. W. 


On the Artesian Well of Rochefort. By M. Rovx.* 


THE water of this well rises from below the sandstone at a depth of 
857 metres. This is the deepest artesian boring hitherto effected, being 
deeper than that of Grenelle, and of Passy, by upwards of 150 metres. 
The water flows at the rate of from 2} to 3 litres per second, and 
has a mean temperature of about 41°. On standing in contact with 
the air, it loses carbonic acid and nitrogen, and becomes turbid, owing 
to the decomposition of the ferrous carbonate which it holds in solu- 
tion. One litre of the water (sp. gr. 10053) contains— 


* Compt. rend., lxxiii, 910—913. 
VOL. XXIV. 4K 
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c.c 
Nitrogen (at 0° and 760 mm.) .... 17:11 \ 
Carbon dioxide (at 0° and 760 mm.) 2°54 

Sulphuretted hydrogen...... So ccccecverere 
Sodium sulphate .......... sgedaiede monies 
CE veunindsscconcccusenenes 
Magnesium sulphate...... ceeoseeneoowecees 
RS enti din canes biigmern quae wt 
Magnesium chloride ........... Conve eee eee 
Ammonium chloride ............ eecbewde - 
Bodium bromide... ..cccccscecses 50geeesebus 
Sodium iodide ..... hhiwwewews Kineewssane 
Calcium carbonate ....... Kecedoucseu es er 
Magnesium carbonate .....seeceeececeeers 
Ferrous carbonate .......... didepinroiwceserecem erat 
Manganous carbonate ......cccececseccees 
Ferrous arseniate .....cceccseeces pwedeens 


a Sees 
Lithium silicate ...... Dia to carereaie mone pia te aavasnaeaeta 
Ferrous phosphate..... theeceseneens ie 


Organic matter (crenic and apocrenic acids) .. 
Water in combination ...... were ere rrr rs 


grm. 
0°00504 


0:00067 
2°55005 
1°80956 
0°46560 
0°77894 
0°03155 
0:00968 
0°00392 
0:00113 
0°11057 
0:02699 
0:05066 
0°00015 
000067 
0:00421 
0:00720 
traces 
traces 
traces 
0°00067 
010200 
001000 
001720 


5°98646* 


Observations on the temperature of the earth made during the boring 
do not accord with those formerly obtained at Grenelle. 


The indications were as follows :— 


Depth. Rochefort. Grenelle. 
325 m. 21°0° 20°7° 

462 m. 27°0° 24°85° 
554 m. 36°5° 27°63° 
669 m. 41°2° 31°12° 


These observations confirm those of Walferdin, according to whom 
the law deduced by Fourier and Cordier is not absolutely correct, since 
from 550 to 800 metres 1° C. corresponds only to 23°90 metres. During 
the boring it was observed that the instruments became strongly mag- 


* Tn original 5°98606. 
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netic, and on passing the blade of a knife over one extremity of the 


rod, it acted on the needle and attracted iron filings. 
T. E. T. 


Organic Chemistry. 


On a Paraffin having a High Melting Point. By Joun GaLuetty.* 


In manufacturing paraffin from Boghead coal, the final part of the 
crude oil condenser was found to contain a black, tarry matter, besides 
the naphtha, This nearly solid matter, when boiled with naphtha, 
yields a mass of a dark-brown colour (not further examined), insoluble 
in nearly all reagents, which dissolves bituminous bodies, and a solu- 
tion which solidifies on cooling after filtration. The cooled mass when 
pressed in cloths, yields the crude hydrocarbon under notice, which 
can be purified by repeated crystallisation from naphtha. When 
freed from naphtha by blowing steam through it, it presents the ap- 
pearance of hard yellow cakes, resembling beeswax, but more trans- 
lucent. Its melting point is 80°. This it attains after the first few 
crystallisations, and it does not become altered after the crystallisation 
is repeated. It thus seems to be separated from the paraffins accom- 
panying it in the crude oil by a considerable gap. The highest of 
these, after more than a dozen crystallisations, of which the last made 
little alteration, had a melting point of 65°5°; the original material 
melting at 56°. 

The elementary composition of this paraffin is sensibly the same as 
that of other paraffins, and of ethylene.f 


Paraffin 80° C. Ethylene. Paraffin 52° C. 
Carbon ......-. 85°2 85°7 85°15 
Hydrogen...... 144 14°3 15°4 


It boils at a point not far short of a red heat, suffering a partial 
decomposition at the same time, about one-half being converted into 
liquid hydrocarbons. 

By the numbers given in a short table, it is shown that the solu- 
bility of the paraffins in commercial benzol, decreases very rapidly as 
their melting point rises, e.g., 100 c.c. benzene at 18° dissolves 133 
grms. of paraffin melting at 35°, but only 0'l grm. of that melting 
at 80°. 

The densities of the paraffins rises with their melting points. The 


* Chem. News, xxiv, 187. 
t+ A paraffin = C;H;5_ contains 85°26 per cent. carbon.—C. H. G. 
4x 2 
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following numbers were all obtained with paraffins from Boghead 
coal :— 


Melting point. Specific gravity. 
32°0 C. 8236 
39°0 8480 
40°5 "8520 
53°3 "9110 
53'3 ‘9090 
58°0 9243 
59°0 "9248 
80°0 "9400 


Picric acid forms no compound with this paraffin, but hot sulphuric 
acid converts it into a greasy black mass, resembling drawing chalk. 
Chlorine converts it very rapidly into a black oily mass which decom- 
posed on distillation. 

Heated with nitric acid (sp. gr. 14), the 80° paraffin is converted 
in an hour or two chiefly into nitro-compounds, which are readily 
soluble in caustic alkalies. 


C. H. G. 


On Isodinaphthyl. By Watson SMITH. 


THIS compound, isomeric with Lossen’s dinaphthyl, is obtained, 
together with hydrogen, by passing the vapour of naphthalene through 
an iron tube heated to bright redness : 


2C Hs — (CiH;)2 + Hh. 


The naphthalene collected in the receiver has a dark-brown colour, 
and, when re-distilled from a retort, always leaves a minute quantity of 
liquid boiling at atemperature above 350°; and by repeating the dis- 
tillation a certain number of times, a quantity of this substance— 
which consists of impure isodinaphthyl—may be obtained sufficient for 
further treatment. It is purified by first distilling off the small 
quantity of naphthalene which it contains, and then distilling over the 
body itself, the temperature rapidly rising from 220°, below which 
the naphthalene comes over, to above 360°. A minute quantity of 
pitch is to be left in the retort. The solid, hard, yellowish substance 
is now crushed in a mortar with shale-spirit, and made into a thin 
homogeneous paste, then washed repeatedly on a filter with the spirit, 
drained, pressed in blotting-paper, and dried at a temperature fully 
sufficient to vo'atilise the spirit. By this washing it is freed from a 
small quantity of a resinous body, and from a lemon-yellow substance. 
These wash-liquors all exhibit blue fluorescence. The dried substance 
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is finally sublimed at as low a temperature as possible, and is then 
obtained as a faintly yellowish-white inodorous powder. This sub- 
limate, by very careful and slow sublimation may also be obtained in 
delicate little plates. When possessing the faintest yellow tint, it 
imparts a beautiful and delicate-blue fluorescence to any solvent 
used. When avery high temperature has been used (a white heat), 
the substance obtained is always more largely contaminated with 
the resinous and lemon-yellow bodies, and on careful sublimation the 
first portions subliming are almost colourless, but the further the sub- 
limation is carried on, the deeper is the yellow tint of the product. A 
small quantity of the latter portions of a sublimation-product of a 
sulphur-yellow colour, when warmed with concentrated sulphuric acid, 
yields a very fine purple solution on further heating, passing into an 
indigo and then to a dull green tint. This reaction is mentioned by 
Liebermann as characteristic of chrysene; it is probable, therefore, 
that chrysene is present in this yellow substance. 

With a quantity of the pure re-sublimed substance the following 
resnlts were obtained :— 

No red or brown compound is formed with a benzol-solution of 
picric acid. The more thoroughly the substance is purified, the less is 
the fluorescence imparted to solvents. 

The subliming point of isodinaphthyl lies considerably below its 
boiling point. Treated with two parts of potassium bichromate and sul- 
phuric acid, it is oxidised at once with extreme energy. From the 
oxidation-product obtained, no colour, nor any substance bearing any 
resemblance to alizarin, could be obtained. Cold sulphuric acid is 
without action on this body, but when heated, the acid slowly dis- 
solves it, when, if it be quite pure, a very faint purplish-tinted solu- 
tion is obtained; if, however, it contains a trace of the yellow body 
mentioned before, a violet or purple solution is formed, becoming green 
and then reddish-brown on further heating. Hot nitric acid oxidises 
it, with liberation of nitrous fumes, and forming in the hot fluid heavy 
oily drops; these on further heating dissolve in the acid, and a clear 
solution is obtained. On pouring into water, the nitro-compound is 
precipitated abundantly in a light-yellow, flocular form. Chlorine has 
no action upon it, when passed over it, in a glass tube, and even on 
warming. When it is treated with bromine in the cold, a brominated 
compound is formed with very energetic action. 
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Comparative behaviour of Di-naphthyl and Iso-dinaphthyl with Solvents, §:c. 


Solvents. 


Lossen’s Di-naphthyl. 


Iso-dinaphthyl. 


Solubility, crystalline 
form, &e. 


Crystalline form, &c. 


Proof spirit......... 


I See raicice a ceennsie 
Absolute alcohol .... 


Methylated spirit .... 
Wood-spirit ........ 


Light petroleum spirit, 
sp. gr. = 710 

Light shale - spirit, 
sp. gr. = 737. 


Carbon tetrachloride. . 
oe 


Carbonic disulphide .. 


Oil of turpentine .... 


More soluble than in 
alcohol. 

Less soluble than in 
ether, separates in 
moss-like clusters. 


From ether - alcohol 
mixture, crystallises 
in octahedrons. 


About the same as in 
alcohol. 


Easily soluble. 


| 
Solubility. 
| 


Scarcely at all soluble, | 
even on boiling with | 
excess. 


On cooling, a few plates 
separate out. 


Very slightly ; less than | In plates. 


in alcohol. | 
Slightly in the cold; | 
soluble on boiling. | 


Rather more soluble. 


Still more soluble than 
in the above. 


(Beautiful rhomboidal 
plates, which. on 
drying, overlap, and 
present a beautiful 
silky appearance. 
They possess a very 
faint delicate greenish 
colour. 


Rather more soluble | } Rhomboidal plates. 


than in petroleum | { 
spirit. 

Not quite so soluble as | Do. 
in benzol. 

Sparingly in the cold, | Fine large fluorescent 
freely in the hot| plates; ondrying,asilky 
fluid. laminated appearance. 


Easily soluble, even in 
the cold. 
Vey easily soluble. 


In plates. 
Delicate 


white —lance- 


shaped crystals. 


Melting point = 154°C. 
Boiling point = over 
360° C. 


Melting point = 204° C. 
Boiling point = over 
860° C. 


W. S. 


On the Oxidation-products of Essential Oil of Orange-peel (Portugal). 
By C. R. A.Wricut and Cuartes H. Pinsse.* 


Sovuserran and Capitaine, also Dr. Gladstone, have shown that the 
essential oil of orange-peel consists principally of a hydrocarbon, 


hesperidene, CyHy., boiling at 174°. 


The authors have examined 


a specimen of essence believed to be perfectly genuine, and find 
that the crude substance begins to boil at 175°, 97°8 per cent. of the 
oil being volatile below 180°; the remaining 2°8 per cent. is a soft 
non-volatile, yellow resin, inodorous when perfectly free from hesperi- 
dene, but slightly soluble in cold or hot alcohol, and of a bitter, aro- 


* British Association Reports, 1871; Chem. News, xxiv, 147. 
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matic taste. On combustion this gave numbers agreeing with those 
required for the formula C..HO;, the substance containing no nitrogen. 

On redistillation of the volatile portion over sodium, scarcely any 
action ensues, the whole being volatile between 175° and 177° (uncor- 
rected). Concentrated nitric acid acts violently on the hydrocarbon ; 
diluted acid less energetically, a brown resin being produced together 
with much oxalic and carbonic acids. By the further action of nitric 
acid on the brown resin, a yellow resin is produced, containing less 
carbon and hydrogen in 100 parts. Each resin gave on analysis 
numbers compatible with those required for substances derived from 
CyHis, by addition of oxygen and replacement of hydrogen by NO:, 
nitrogen being found in each. 

By boiling per ascensum for some hours with solution of potassium 
dichromate and sulphuric acid sufficient to saturate the metals present 
in that salt, there are produced carbonic and acetic acids, and the 
portion of hydrocarbon unacted on contains a small quantity of a 
liquid of higher boiling point than the original hesperidene. On treating 
this regained hesperidene with the chromic liquor, acetic acid is again 
produced from this regained hesperidene; the acetic acid was analysed 
as barium and silver salts, traces of formic acid and apparently of some 
volatile acid of higher molecular weight than acetic being also present. 

From this production of acetic acid, the authors consider that the 

CH.CH; 
formula | may express partially the grouping of the con- 
(CsHiz)” 
stituent carbon atoms in hesperidene. Further experiments in eluci- 
dation of this structure (and that of other similar substances) are in 
progress. C. R. A. W. 


Further Observations on the so-called “ First Runnings” from the Alcohol 
Manufacture. By A. Kexue.* 

THE presence of aldehyde in the “ first runnings” obtained in the 

manufacture of alcohol from the sugar-beet has long been known. The 

results of an extended investigation of these runnings has also lately 

been published by Kraemer and Pinner, who also note the presence of 

acetal in considerable quantity. 

Kekulé mentions having received a letter in 1870 from H. Weinzierl, 
chemist to the Pommeranian sugar refinery at Stettin, stating that 
the latter had been engaged since 1866 in the investigation of the first 
runnings; that he had observed, on rectifying the more yolatile por- 
tion, which consisted chiefly of aldehyde, that the fraction boiling at 
50°—70° deposited white crystalline needles when cooled to — 8°. He 
also noticed that the distillate often became warm spontaneously, and 


* Deut. Chem, Ges. Ber., iv, 718. 
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even boiled, just as described by Kekulé and Zincke in their commu- 
nication on chloracetene. He consequently forwarded his products to 
Professor Kekulé. 

Examination soon showed that the white crystals were, as Weinzierl 
had already supposed, metaldehyde, the liquid being chiefly aldehyde. 
On rectification a spontaneous heating of the distillate was not observed, 
but a considerable quantity of paraldehyde was isolated from the por- 
tion which Weinzierl had collected between 4.0°—60°. 

These observations seem to lead to the conclusion that the fresh 
runnings contain, besides aldehyde, a volatile substance capable of 
modifying the aldehyde in the same manner as hydrochloric acid, car- 
bonyl chloride, etc. This, in Weinzierl’s experiments, in the one case, 
where the distillate was well cooled, had caused the formation of met- 
aldehyde; and in the other, where it was but slightly cooled, the 
spontaneous heating and formation of paraldehyde. The nature of 
this ferment-like substance could not. be determined by direct experi- 
ment, but there was a probability that some oxide of nitrogen might 
have had this action, and, in fact, experiment showed that even traces of 
nitric acid, nitric peroxide, or nitrous acid exerted upon aldehyde a modi- 
fying action similar to that of hydrochloric acid, carbonyl chloride, &c. 

Kekulé questions whether the body which Kraemer and Pinner 
described as acetal was not paraldehyde. He is also inclined to attri- 
bute the formation of aldehyde, not to direct oxidation on the carbon 
filters— Kraemer and Pinner’s view—but to the oxidising action of the 
nitrates, present in considerable quantity in the liquors fermented, 
which, when the so-called nitrous fermentation sets in, are reduced at 
the expense of the alcohol. 


In reply to the above, Kraemer and Pinner* state that they omitted 
specially to refer to the presence of metaldehyde and paraldehyde, 
both of which they obtained, the latter in considerable quantity, because 
they considered the formation of these bodies a matter of course, since 
aldehyde is known to be converted into paraldehyde with very great 
readiness, a small quantity of metaldehyde being formed simultaneously. 

They further hold that the body described by them as acetal is not 
paraldehyde, as Kekulé suggests. Apart from the difference in boiling 
point (acetal 105°, paraldehyde 125°), the composition and molecular 
weights of the two bodies are so different, that the numbers obtained 
leave no doubt as to the nature of the body under examination. 


Acetal. Experiment. Paraldehyde. 
C = 61°01 60°4: 54°54 
H = 11:86 11°85 9°09 
Density 59 57°8 66 


* Deut. Chem. Ges. Ber., iv, 787. 
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Tt has been since observed that the fresh runnings contain no acetal, 
whereas it is present in those which have been kept some months, so 
that there is no doubt that alcohol and aldehyde combine directly at 
the ordinary temperature to form acetal. 

Kekulé’s hypothesis that the aldehyde is formed during fermenta- 
tion by the oxidising action of the nitrates, is scarcely possible in the 
case of the runnings examined by the authors, which were from potatoe 
spirit, since the amount of nitrates in potatoes is far too small to yield 
so considerable a quantity of aldehyde. Further, a considerable heat- 
ing of the carbon cylinders is observed on passing the spirit through 
them, a proof of chemical action. 

Being in possession of some quantity of metaldehyde, they have 
made it the subject of some experiments. It corresponds, as is known, 
to the only known aldehyde in the methyl series ; like this it is solid at 
the ordinary temperature, and monomolecular in the gaseous condition. 
Ammonia, however, has no action on it; with methaldehyde it yields 
the body, C;H,,N,;. The authors are of the opinion that both compounds 
are hexmolecular at the ordinary temperature. They are engaged with 
experiments in this direction. 


H. E. A. 


Sulphethers of Ethylene. By F. Ewertor.* 


Tue following bodies were obtained by the action of ethylene bromide 
on sodium mercaptide :— 


OH and b.p. 183°; probably converted by fuming nitric acid 
3 
into ~~ sulphin-nitrate. 
C.H, b.p. 210°—213°; oxidised by nitric acid to 


C.H, oe He , Which forms glistening, crystalline scales, melting 


at 170°. 


CH} se b.p. 245° °, formed in like manner, is converted 
by oxidation into 
SOC;Hi, ° 
C.H, SOC,H,,’ which is obtained in thin plates, melting at 145°—150°, 
C,H, 1 oa , white needles, insoluble in water, melting at 65°. It 
yields on oxidation with chromic acid, C,H, Soran 


By the action of bromine, the compound, C,H, { ee is pro- 
2/6445 


bably formed. 
* Deut. Chem. Ges, Ber., iv, 716. 
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Sulphetheric derivatives of acetic acid :— 
CH.SCH;, _ f CH.SC,H; 
COOH COOH 


under examination in Professor Blomstrand’s laboratory. 


, etc., have also been obtained, and are 


H. EH. A. 


On the Action of Chlorine on various bodies of the Thiee-Carbon Series, 
and on the Isomerides of Trichlorhydrin. By C. Frinpet and R. 
D. Sinva.* 

THE identity of the compounds C;H;Cl, derived from methylchloracetol 

and from chloride of propylene (which had been asserted by one of 

the authors), having been called in question by Berthelot, they have 
examined the action of chlorine on propylene chloride derived from 
acetone, and also from iodide of allyl. 

When chlorine is allowed to act in the dark on chloropropylene 
(prepared from acetone) cooled by ice, hydrochloric acid is evolved 
during the whole of the reaction. If the process be stopped after 
a while, the liquid distilled, the portion distilling below 60° again 
submitted to the action of chlorine, and the liquid fractionally dis- 
tilled, dichloropropylene, C;H;Cl, is obtained, boiling at 93°. By the 
action of bromine in diffuse daylight, a chlorobromide is formed, 
C;H,Cl,Br, which boils from 200°—205°. Dichloropropylene, heated 
with alcoholic potash to 100°, yields a chlorinated ether by the sub- 
stitution of (OC,H;)' for Cl. 

Chloropropylene from acetone, subjected to the action of chlorine in 
sunlight or bright diffused light, and cooled by ice, yields an isomeride 
of trichlorhydrin boiling between 122° and 126°. 

Chloropropylene prepared from iodide of allyl, boils at the same 
temperature as that from acetone (25° to 28°), yields a dichloropropy- 
lene having the same boiling point as the one already described, and 
with bromine a chlorobromideé boiling between 200°—205°. Alcoholic 
potash acts in the same manner on this dichloropropylene as on the one 
before described. These facts the authors regard as conclusively 
demonstrating the identity of the two compounds, C;H;Cl, derived 
from acetone and from propylene. 


a. ¥. 


On the Action of Phosphorus Pentachloride on Dichloraldehyde. 
By E. Paterno and G. Pisat.t 
When dichloraldehyde, prepared by distilling dichloracetal with strong 
sulphuric acid, and purified by treating it with phosphoric anhydride, 
distilling, and collecting the portion which passes over at 88° to 90°, 
is added by drops to phosphorous pentachloride in a cooled vessel 


* Compt. rend., lxxiv, 955. + Gazzetta chimica Italiana, i, 461—469. 
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connected with an ascending condenser, and the oily product separated 
by water is distilled in a current of steam and then subjected to 
fractional distillation, a transparent liquid is obtained, boiling at 
147°, together with a small quantity of another liquid boiling at 
250°. The former has the composition of tetrachlorethane, 
C.H.Cl;, and is formed, according to the usual reaction of phosphorus 
pentachloride on aldehydes, by the substitution of 2 at Cl. for 1 at. O 
in dichloraldehyde :— 


CHC), 
COH 


+ PC], = POP + GHC 


The compound C.H.Cl, thus obtained is a transparent, colourless, 
strongly refracting liquid, insoluble in water, miscible with alcohol and 
ether, smelling like chloroform, and tasting sweet at first, afterwards 
burning and disagreeable. It boils at 147° (corr.), and has a density 
of 1°614 at 0°, 1578 at 24°3°, 1°522 at 100°1°. It is identical with 
the compound which Berthelot and Jungfleisch* obtained by direct 
addition of chlorine to acetylene, having the same boiling point, and 
likewise yielding with potash a compound, C,HCI;, boiling at 87° to 
88°. Both modes of formation of the compound C©,H.Ch, show 
that it is symmetrical in structure, as represented by the formula 
CHCl, 
CHCl. 
chloride of dichlorethylene and to Geuther’s trichlorinated ethyl 
chloride. 

When the compound C,HC),, resulting from the action of potash on 
tetrachlorethane, is subjected to the action of antimony pentachloride, 
it takes up 2 atoms of chlorine, and is converted into pentachlor- 
ethane, C,HCl;, boiling at 158°. The same compound is obtained by 
the action of phosphorus pentachloride on chloral, and is in all pro- 
bability identical with the tetrachlorinated ethyl chloride and trichlor- 
ethylene chloride which Regnault obtained by the action of chlorine 
in sunshine on ethyl chloride and ethylene chloride respectively. 

Paternd had foundt that when crude dichloraldehyde, prepared as 
above, but contaminated with hydrochloric acid, sulphurous acid, and 
water, is subjected to the action of phosphorus pentachloride, the chief 
product is a body, C,H,Cl,O, containing the elements of tetrachlorethane 
and dichloraldehyde. To determine which of the above-mentioned im- 
purities gives rise to this difference in the result, the authors examined 
the action of the pentachloride on dichloraldehyde—(1) saturated with 
hydrochloric acid; (2) saturated with sulphurous acid; (3) mixed 
with 4 mol. water. The first yielded chiefly CyH,ClO, with a small 


* Compt. rend., lxix, 542. 
+ Giornale di Scienze naturali ed economiche, v, 123. 
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quantity of C.H,Cl,, the second and third chiefly C.H.,Cl, the total 
product, however, being smaller in the third case. The authors leave 
it for the present undecided whether the compound C,H,Cl,O consists 
of hexchlorinated ethyl oxide, C,H,Cl; -O—C.H.Cl;, or of a true con- 


densation-product having all its carbon-atoms in a single chain. 
H. W. 


Action of Sunlight on Olive Oil. By Lure Moscurn1.* 


OLIvE oil in its natural state contains in solution a yellowish substance, 
which, when the oil is treated with acids or with caustic soda, gives 
rise to the well known greenish coloration. By exposure to sunshine 
this colouring matter is essentially altered, the oil being thereby 
decolorised and no longer exhibiting a greenish colour when treated 
with the reagents above mentioned. Moreover, other changes take 
place at the same time in the constituents of the oil, the olein in par- 
ticular being greatly altered, and acquiring the fundamental property 
of elaidin, namely, that of not solidifying in contact with nitrate of 
mercury mixed with nitrous products. At the same time free acids are 
formed, and the oil acquires a rancid taste and odour. 

From these results it appears that the method, suggested by some 
authors, of distinguishing olive-oil from other oils by means of sulphuric 
acid, caustic soda, and nitrate of mercury, can be depended upon only 
when the oil is in its natural state, not altered by exposure to sun- 


shine. 


H. W. 


On the Elementary Composition of Vegetable Fats, and the Amount of 
Digestible Fat m Fodder. By J. KOn1G.t 


Tue fat was extracted by ether after the plan followed by Stohmann. 
The amount yielded by various vegetable substances is given below. 
In the case of drying-oils, both the seed and ethereal extract were dried 
in a stream of hydrogen; neglect of this precaution gives a result 
above the truth. ‘The ethereal extracts were freed from chlorophyll by 
means of animal charcoal, except in the case of the oil-seeds. This 
treatment involves a slight loss, as the charcoal obstinately retains a 
little fat. 


* Gazzetta chimica Italiana, i, 580. 
+ Versuchs-Stationen Organ., xiii, 241—255. 
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Fat per | Fat per Fat per | Fat per 

cent. in cent. in cent. in cent. in 
fresh dry fresh dry 

substance. | substance. substance. | substance. 

Linseed........| 31°94 Sh SE FG ons vesece 1°35 1°44, 
Rape seed....../ 41°90 45°49 | Wheat........ 1°14 1°23 
Hemp seed ....; 32°37 35°25 | Oats......00.. 4 OA 4°53 
Poppy seed ....| 40°07 43°39 | Barley........ 1°51 1°59 
Beech-nut......}| 28°08 28°18 | Maize ........ 4°47 4°85 
Palm-nut kernel 48 O07 52°85 EAU: 50.00 000 5°20 6°10 
Karth-nut....../ 51°51 | 55°25 [| Peas.......... | 93 
White sesame ..; 49°3 | 52°50 | Beans ........ ‘83 | ‘96 
Black sesame ..| 46°02 {| 49°28 | Grass hay 139 | 1°52 
Cocoa-nut......; 64°48 | 67°76 | Clover hay .... 1°43 | 1°61 
Madia seed ..... 37°32 | 40°44 | Ryestraw .... “76 | "83 
Cotton seed ....; 19°49 | 21°72 |Oatstraw .... ‘81 | *88 


The fat obtained from the purified ethereal extract is, in the case of 
hay, a mixture of fat and wax. These may be separated with tolerable 
accuracy by dissolving the crude fat in hot absolute alcohol, the wax 
then separating on cooling ; it is washed with cold alcohol, and weighed. 
Among the seeds examined, rye alone contained an appreciable amount 
of wax. Dry fodder gave the following percentages of fat and 
wax :— 


Fat. Wax. Fat. Wax. 

Meadow hay Rye straw .... "52 31 

(mean of five 1°07 45 Oat straw .... D5 33 

samples) .. Rye grain .... 1°35 *09 
Clover hay .... 1°23 38 


The elementary composition of the various fats was determined 
from fats purified by treating their ethereal solution with animal char- 
coal. The lupin fat was further treated with hydrochloric acid, and 
again exhausted with ether, to separate the alkaloid which it contains. 
In the following table the fluid or solid nature of the fat is indicated 
by the letters f and s. 
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co 
Tq 


2° o 
Oo Oo 

g = oe Source of 

as Source of fat. Cc. | H. | oO. 2s Gc. | % | ©. 
ne Loe fat. 

E° 5% 

a iS) 


Sf | Linseed .......+.++. (77 40,11 °10/11 50; s | Cocoa-nut . |74°16)11 *72)14 12 


» | Poppy seed ........|76 57/11 "41/12 02] f | Rye ...... 76 °71/11 °79)11 ‘50 
» | Hemp seed ........{|76 ‘00/11 *30/12°70} ,, | Wheat..../77°19)11 °97)10 84 
» | Rape seed .........-|78 "04/12 -O4 9°92) fs | Barley .... |76°29)11°77/11 94 
» | Beech-nut .......... 76 °65)11 47/11 °88} f | Oats...... |75°67)11 ‘77/12 ‘56 


Madia seed ........|77 ‘23/11 41/11 *36] ,, | Maize ....|75°79/11 °43/12 °78 
» | White sesame ......|77°3811°59/11°03] ,, | Lupin ....|75 ‘94/11 ‘59/12 *47 
» | Black sesame......../76 "17/11-44 12°39} ,, | Peas......|76°71|11 ‘96)11 ‘33 
» | Cotton seed ........ |76 ‘40/11 53/12 °27] ,, | Beans ..../77°50)11 ‘81/10 ‘69 
s | Earth-nut ........+. (75 °73/11°57|12°701 s | Potatoes ..|76°17)11 ‘85)11°98 
» | Palm-nut kernel :—..] .. | os as » | Mangolds.. }76°1211°69,12°19 
a,sol. in cold alcohol |73 ‘03)11 ‘64/15 °33] f | Rice meal.. |76°17)11 °51)12 °32 


7 
‘ { &, little soluble “a 75 ‘23/11 93/12 94) | 


i eoldaleohol .... | 
Portion scarcely soluble in cold 
alcohol :— 
S | Meadow hay......../76°4311°1712°40] s | Meadowhay|81°70\13-70 4°60 
» | Clover hay ......../77°1412°7810 08} ,, | Clover hay. |82°50,13°26 4°21 
s | Rye straw........-.|77°3912°3010°31f ,, | Rye straw . |80°17/12 °46, 7°37 
! Oat straw ..«e......|78°6012°39, 9°O1f ,, | Oat straw.. |83 54/13 *85, 2°61 
| Pea St2AW «00005-0000 180 "29,12 74 7°94] ,, | Pea straw.. 183 ‘51/14 24) 2°25 


} |__| 


The percentage composition of the various fats agrees in most cases 
with that of a mixture of the three glycerides:— 


Portion soluble in cold alcohol :— 


3 


” 


Triolein ...... 77°38 carbon. 11:76 hydrogen. 10°86 oxygen. 
Tristearin .... 76°85  ,, 12°36 a 10°79 i, 
Tripalmitin .. 75°93 ,, 12°16 . i aa 


Rape oil gives an unusually high proportion of carbon; this arises 
from its containing the glyceride of brassic acid. Earth-nut fat appa- 
rently contains fatty acids low in the series, as the fats known to be 
present, namely, palmitin, arachin, and hypogein, have all more carbon 
than was found on analysis. Palm-nut kernel fat is probably rich in, 
some of the lower fatty acids; its odour is particularly suggestive of such 
a circumstance. Cocoa-nut fat is known to contain the glycerides of: 
rutic, caprylic, and caproic acids; the presence of these accounts for 
the low carbon found. The specimens of oat, maize, and lupin oil had 
become somewhat oxidized by exposure to air. The oil of maize is 
apparently a drying oil. 

The author and Dr. Dietrich made experiments on the digestibility 
of the fat of meadow and clover hay. Tl.y conclude that the true fat 
alone is digested, and that the whole of the wax is found in the excre- 
ment. The quantity of fat in the fodder soluble in cold alcohol, repre- 
sented in fact the quantity digested by the animal. The digestible 
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fat of dry hay is 1 to 13 per cent.; that of rye and oat straw ‘4 to 
‘6 per cent. The fat of pea straw is wholly wax. 
The composition of the wax found in the excrement was as 


follows :— 


Portion soluble in cold Portion scarcely soluble in 
alcohol. cold alcohol. 
Cc. H. Oo. C. H. | Oo. 


Meadow hay ..........| 80°51 | 12°41 | 7°08 | 83°25 | 14°38 | 2°37 
Olover hay ...eccessees 79°53 | 12°48 8°04 | 82°74 | 13°65 


From these analyses the author concludes that hay contains at least 
two kinds of wax, the one containing the least carbon being the most 
soluble in alcohol. He suggests that a hydrocarbon may possibly be 
present, as the percentage of carbon and hydrogen in the portion 
insoluble in alcohol is higher than in any known member of the fatty 
series. 


R. W. 


Note on Artificial Alizavin. By B. BorrtGer and Tu. PETERSEN,* 


As Liebermann has expressed some doubts as to whether the diamid- 
anthraquinone and its derivatives, which were previously described, 
yield alizarin when fused with caustic potash, the authors have re- 
peated their experiments and found their former observation completely 
confirmed. The alizarin obtained was analysed, and its spectrum com- 
pared with artificial and with natural alizarin. No difference could be 
observed in these spectra. 


C. §S. 


Dissociation-tensions of Ammonium Carbamate. By A. Naumann.t 


On volatilizing ammonium carbamate it is completely decomposed into 
ammonia and carbon-dioxide. Five determinations of the vapour- 
density, made with Hofmann’s apparatus at temperatures ranging be- 
tween 37° and 100°, gave numbers between 0'896—0'891, the density 
calculated for 2NH;+CO, being 0°898. The apparatus has to be 
heated for one hour before the volume becomes constant, and at low 
temperatures the tension reaches its point of saturation with extreme 
slowness, increasing very gradually when previously below this point, 


* Deut. Chem. Ges. Ber., iv, 778—779. 
t Deut. Chem. Ges. Ber., iv, 779—783 ; fully Ann. Ch. Pharm., clx, v, 29. 
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and decreasing as slowly as the temperature is lowered. Bodies which 
volatilize without decomposition, as naphthalene and carbon sesqui- 
chloride, behave differently. 
From a great number of experiments the following table was calcu- 
lated :— 
Dissociation-Tensions of Ammonium Carbonate. 


Temp. | Tensicn. | Temp. | Tension. | Temp. | Tension. | Temp. | Tension. 
—15° 26mm.} 10° |298mm.} 26° | 975mm) 42° 278 mm. 
—10° 4°8 12° 34 28° /110 44° 316 
-— 5 75 14° 39 30° 124 46° 354 

0° 12°4, 16° 46°5 32° 143 48° 402 

2° 15°7 18° 53°7 34° 166 50° 470 

4° 1/19 20° | 62°4. 36° 191 55° 600 

6 |22 22° | 72 38° [219 60° 70 

8° 25° 24° 84'8 40° P 48 


This table shows that the dissociation-tension of ammonium car- 
bamate increases by increase of temperature similarly to the tensions of 
other substances. C. S. 


On the Behaviour of some Diazo-compounds with Alkaline Bisulphites. 
By A. STRECKER.* 

DIAZOBENZENE nitrate is readily soluble in a solution of potassium bi- 
sulphite, the liquid becoming hot, and sulphur dioxide is given off. 
On cooling it solidifies to a magma of yellow crystals, which by re- 
crystallisation from boiling water are obtained in the form of colourless, 
shining scales, having the composition C;H;N.SO,K+H,O. It does 
not explode on heating, and yields neither ammonia nor aniline when 
heated with soda lime. When it is heated with nitric acid, sulphuric 
acid is formed. On adding-barium chloride to the hot solution, the 
salt, (C>H;N.SO;).Ba, containing water of crystallisation, separates on 
cooling in colourless crystals. When silver nitrate is added to the 
solution of the potassium salt, metallic silver is precipitated as a white 
powder, and the yellow solution yields on evaporation fine yellow 
shining plates of a silver sali, which explodes when gently heated; the 
composition of this salt has not been ascertained. 

By acting with potassium bisulphite on diazobenzene-sulphonic acid, 
the compound C;H;N.SO; is formed, according to the equation— 


C;H,N.SO; + 2HKSO; + 2H.0 = C,H,N.SO; + H.SO, + K.SOx. 


This acid crystallises from boiling water in colourless shining needles 
or plates. By boiling it with nitric acid no sulphuric acid is formed, 


* Deut. Chem. Ges. Ber., iv, 784—787. 


ORGANIC CHEMISTRY. 1197 


and when it is heated with soda lime, only half of the nitrogen is given 
off as aniline (or ammonia). 

The barium salt, (C;H;N.SO;).Ba+5H.0, obtained by boiling the 
solution with barium carbonate, crystallises in long lance-shaped light 
yellow needles. The lead salt (C;H,;N.SO;),.Pb+2H.0 forms small 
white crystals. The acid reduces silver and mercury salts; its salts 
are isomeric with those obtained from diazobenzene nitrate. 


C. 8S. 


Methyldiphenylamine. By C. Barpy.* 


Ix a paper inserted in the Compt. rend. of the 4th September last, 
Girard and Vogt announce the discovery of methyldiphenylamine, ob- 
tained by the action of methylaniline on aniline hydrochloride, although 
the method of preparation and the reactions of this base had been 
described by the author in January, 1870, and reproduced the same 
year in a scientific journal.t 

When diphenylamine is heated with methyl iodide, or when the 
hydrochlorate is acted upon under pressure by methylic alcohol, ac- 
cording to Berthelot’s method, a colourless liquid is obtained, boiling 
at 290°, and having an agreeable odour recalling that of diphenylamine. 
It gives a magnificent violet coloration with nitric acid, and a fine blue 
by the action of reducing agents. It is evident from the method of its 
formation that this is the truemethyldiphenylamine. On the contrary, 
the volatile liquid obtained by Girard and Vogt by the action of 
methylaniline on aniline hydrochloride, has nothing in common with 
this base, except the boiling point, neither does it contain any of it, as 
the least trace would be revealed by the action of nitric acid, producing 
the characteristic blue colour. The author concludes, therefore, that 
the base obtained by Girard and Vogt is only an isomeride of the true 
methyldiphenylamine. C. E. G. 


Allantoin and Bodies Derived Therefrom. By E. MuupeEr.t 


Preparation.—In working by Liebig and Wohler’s method, the author 
found the yield increased when more water than usually recommended 
was taken, viz., about one litre for every 25 grams of uric acid. The 
greatest yield, however, was obtained by effecting the decomposition 
at the ordinary temperature; 100 grams uric acid were stirred up in 
1 to 2 litres of water, a small quantity of acetic acid added, and the 
necessary quantity of plumbic peroxide then gradually introduced, 
The beaker containing the mixture was exposed to bright daylight. 


* Compt. rend., lxxii, 751—752. + Brevet, No. 88,713 ; Moniteur Scientifique, 
1870, 553. Ann. Ch. Pharm., clix, 349—365. 
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The acetic acid is added in order to start the decomposition, which is 
promoted by light. For 100 grams uric acid the peroxide from 1°5 
kilogram red lead was required; both the peroxide and the uric acid 
were employed in the dried state. The decomposition being ended, 
the whole is heated, filtered, and the residue repeatedly exhausted with 
warm water ; the filtrates, to which a small quantity of acetic acid is 
added, are evaporated and filtered. On cooling the allantoin separates 
out, and a further quantity is obtained on concentrating the mother- 
liquor. 100 grams of uric acid thus treated yield 30—32 grams of 
pure allantoin. 
The formation of a'lantoin is usually expressed by the equation :— 


C;H,N,O; + H.O + O = C,H,N,O; + CO). 


according to which 100 grams of uric acid should yield 92 grams of 
allantvin, and the loss is supposed to be due to further partial oxidation 
by the peroxide. The author finds, however, that allantoin is not per- 
ceptibly decomposed by plumbic peroxide at the ordinary temperature, 
and only with extreme difficulty on heating. He believes that the 
formation of dialuric acid* precedes that of allantoin, probably accord- 
ing to the equations :— 


x. 2C;H,N,O; + 4H,0 = 2C,H\N.O, + 2CH,N,O. 


Dialurie acid. Urea. 
B. 2C,H,N.0, + H.O + 20 = C,H,N,O; + 2C,H.O,. 


In this case 100 grams uric acid should yield 46 grams allantoin. 

Allantoin Nitrate—A mixture of 2 grams allantoin and 3 grams 
ordinary nitric acid was allowed to stand for some weeks over lime. 
The apparently amorphous product was analysed and gave numbers 
agreeing with the formula, C,H;N,O;,HNO;. It is decomposed by 
water allantoin crystallising out; also by alcohol, which leaves a residue 
of allantoin. Allantoin combines with sulphuric acid, but the com- 
pound was not analysed. 

Allanie Acid.—Allantoin is readily dissolved by nitric acid (1°35 
sp. gr.) on warming on the water-bath. After evaporating a sticky mass 
remains, which becomes hard, transparent, and amorphous on cooling. 
This, recrystallised several times from water, gave beautiful starlike 
groups of needles, which contain 1 molecule of water of crystallisation. 
Dried at 110°, their composition is CyH;N;0;. This body has an acid 
reaction ; it is difficultly soluble in cold water; on evaporation of its 
aqueous solution it is gradually decomposed. Ammonia dissolves it 
readily at ordinary temperatures, the solution depositing on standing 


* Gibbs has shown that allantoin may be obtained by the oxidising action of 
nitrous acid on dialuric acid. 


wrighesey on 
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well formed prisms of a salt having the composition, C,H;N;0;NH3. On 
the addition of hydrochloric acid to a concentrated solution of this salt, 
the free acid crystallises out in concentric groups of needles as before. 
Silver nitrate in ammoniacal solution produces an amorphous precipi- 
tate, which, after re-crystallisation from water, has the composition 
C,H,AgN;O; + aq. Allanic acid decomposes at 210°—220°, without 
previously melting. It is precipitated by neutral lead acetate, but not 
by the basic acetate ; the precipitate suspended in water and decomposed 
by hydrogen sulphide, yields on evaporation at ordinary temperatures, 
well crystallised allanic acid. By the above method but little acid is 
formed ; a better yield is obtained by gradually adding nitric acid con- 
taining much nitric peroxide to finely powdered allantoin contained in 
a well cooled porcelain dish, until the whole is dissolved. On allowing 
the solution to stand for some time, a. crystalline crust formed, which 
when re-crystallised from water, gave the characteristic needles of allanic 
acid. The yield is about 50 per cent. of the allantoin employed. 
Three lead-salts of the acid were obtained, one normal and two 
basic: CsH,PbN;O; + aq.; CsHyPbN,;0;.2PbHO ; C,H,PbN;0;.3PbHO. 
Other salts were also prepared, viz., silver, barium, potassium, mag- 
nesium, but not analysed. That allanic acid is not nitroallantoin, 
C,H;(NO,)N,O;, seems probable to the author from the fact that even 
its silver salt is not explosive; that it is not reduced by hydrogen 
sulphide in strongly ammoniacal solution; that it is less easily 
reduced than allantoin by concentrated hydriodic acid. 

Allanturic Acid.—On allowing the mother-liquor from the prepara- 
tion of allanic acid by the first of the above methods to stand in an 
exsiccator, a further quantity of the acid crystallised out, accompanied 
by an evolution of gas ; well formed prisms of urea nitrate were obtained 
at the same time. ‘The syrupy residue was freed from crystals by 
washing with a little cold water, allowed to stand, and this operation 
repeated until no further deposition of crystals or evolution of gas 
took place. The solution was then fractionally precipitated by basic 
lead acetate. Analysis of one of the later precipitates gave carbon, 
10°6 per cent.; nitrogen, 10°9 per cent.; lead, 57°1 per cent. The 
acid of this lead salt is probably identical with Pelouze’s allanturic 
acid, to which he assigned the formula CjH,N,O,; his analysis, how- 
ever, gave less nitrogen than is required by this formula. The author 
considers allanturic acid to be identical with the acid of his lead-salt, and 
that its formula is, C;HjN,O,. This contains the same percentage 
qnantities of carbon and nitrogen (12 x 7 = 14 x 6), with which 
the results of the above analysis agree. Its formation may be expressed 
by the equation :— 


2C,H,N,0; + H,0 = CON,H, + CHiN,O«. 
412 
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Allantoin was also similarly decomposed by evaporation with hydro- 
chloric acid. The lead salt of the resulting acid gave carbon, 10°8 per 
cent.; nitrogen, 10°8 per cent. Allanic acid was not noticed among the 
products of the decomposition of allantoin by hydrochioric acid. But 
very small quantities of allanturic acid were obtained by either of the 
above methods. 

Preparation of Allantoin by Schlieper’s Method.—This consists, as 
is known, in the employment of potassium ferricyanide as oxidiser, the 
uric acid being dissolved in potassium hydrate solution. The yield is 
about the same as when the peroxide is employed, and the quantity of 
salt used is in accordance with the equation before given for the for- 
mation of allantoin. The formation of the red body, from which 
Schlieper could only purify his allantoin with difficulty, was readily 
avoided by using less water than he directs, and by neutralising with 
acetic acid. 

Potassium Allantoin.—Obtained by adding potassium hydrate to 
finely powdered allantoin, suspended in water until complete solution is 
effected. The solution mixed with alcohol and allowed to stand over 
lime, deposits the salt, which, after re-crystallisation from aqueous 
alcohol, forms a beautiful silky, glistening, voluminous mass of the 
composition, CsH;KN,O;. It is extremely soluble in water, and has an 
alkaline reaction ; on the addition of acetic acid, allantoin separates out 
after some time. 

Allantoic Acid.—Acetic acid causes no precipitate in a solution of 
allantoin in an excess of aqueous potassic hydrate which has stood 
some days. Acetic acid was added to acid reaction, also a little alcohol, 
and the whole allowed to stand over lime. <A body then separates out 
in the form of a hard crust, which after recrystallisation, has a neutral 
reaction. Its composition is represented by the formula, CsH,;N,KO,. 
The mother-liquor contains neither urea nor oxalic acid, and about a 
theoretical yield of the salt is eventually obtained. The formation of 
an acid by the action of potassium hydrate was noticed by Schlieper ; 
he analysed an amorphous lead salt of what he termed hydantoic acid, 
C,H;N,O,. His salt was probably impure, as the above salt gives a 
crystalline precipitate with lead acetate. 

Lantanurie Acid.—Schlieper obtained the acid potassium salt of an 
acid of the composition, C;H,N.O;, by the action of potassium hydrate 
on the impure allantoin prepared by the action of potassium ferri- 
cyanide on uric acid. The author could not obtain the same product 
with pure allantoin. Possibly Schlieper’s acid is an oxidation product 
of allantoin, due to the employment of an excess of ferricyanide. 


H. E. A. 
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Melolonthine, a New Crystalline Substance from the Animal Body. 
By Puinie Scurerner.* 


Te substance described under the name of melolonthine was extracted, 
together with leucine and other matters, from the body of the common 
cockchafer (Melolontha vulgaris), by freeing the watery decoction of the 
insects from albumin and other substances by boiling and treatment 
with lead acetate. On removing the excess of lead by hydric sulphide, 
and concentrating, a crop of crystals was obtained, which, when 
exhausted by alcohol, left melolonthine as a residue. The substance 
was obtained pure by recrystallisation from very dilute solution of 
ammonia. 30 pounds of the insects furnished 1°5 grams of melolonthine. 

Melolonthine is a beautiful, silky, lustrous, crystalline body, taste- 
less and odourless. It is soluble with difficulty in cold, but more 
readily in hot water; quite insoluble in alcohol and ether. The caustic 
and carbonated alkalies dissolve it readily. The aqueous solution has 
no action on vegetable colours. 

The author assigns to melolonthine the formula, C;H,.N.SO;. This 
formula differs from that of cystine by the elements of a molecule of 
acetamide, and from taurine by the elements of a molecule of proprio- 
nitrile. 


Z. &. 


On Chlorophyll and some of its Derivatives. By E. Grruanpd and 
N. W. P. RauwENHOFFE.t 


THE authors have examined the absorption-spectra of freshly prepared 
chlorophyll, of an alcoholic solution of chlorophyll which had been 
kept for several years in the dark, and of same of the derivatives of 
chlorophyll. These absorption-spectra are laid down in a series of 
diagrams, according to the method of J. Miller. 

A freshly prepared alcoholic solution of chlorophyll, from Brassica 
oleracea var. crispa, gives five absorption-bands, of which the first, in 
the red, is divided into two by a somewhat lighter central interval. An 
alcoholic solution of chlorophyll which had been prepared in 1865 from 
Tilia europea, gave the spectrum of modified chlorophyll, the “panne 
not having suffer ed any further ‘decomposition i in the course of 55 years. 
The spectrum of modified chlorophyll shows the first band also 
divided into two. On evaporating a solution of chlorophyll in weak 
spirit on a sand-bath, all the chlorophyll was precipitated, and, on 
examination, proved to be modified chlorophyll; the supernatant liquid 
contained aldehyde. This seems to show that the opinion of Timiriaseff, 
according to which modified chlorophyll is formed by reduction, is 


correct. 
* Deut. Chem. Ges. Ber., iv, 763—765. + Pogg. Ann., cxliii, 231—238. 
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Films of solid chlorophyll, as well as green leaves, show the same 
absorption-bands as a freshly prepared alcoholic solution of chloro- 
phyll. The authors finally, as Filhol and Timiriaseff had done 
previously, arrive at the conclusion that chlorophyll is composed of a 
yellow and a green colouring matter, which may be separated from 
each other by simple filtration through animal charcoal. These two 
colouring matters are not, however, the phylloxanthin and phyllo- 
cyanin of Frémy; the former of these seems to be nothing but 
modified chlorophyll. Nor are they the yellow and green colouring 
matters prepared from chlorophyll by Kromeyer. Neither of these 
two pairs of substances is capable of forming chlorophyll. 

In leaves that become yellow it appears that the chlorophyll dis- 
appears either by being absorbed, or by becoming converted into the 


yellow component. 
A. D. 


Physiological Chemistry. 


Influence of Quinine on Oxidation in the Blood. By 
ADAM ScHULTE.* 


QutNnInE has been found by Binz to have an extraordinary power of 
arresting the processes of fermentation and putrefaction, and to be a 
powerful poison for low organisms, or, to speak more generally, for all 
moving bodies consisting of protoplasm. It kills the fungi and bac- 
teria, etc., which accompany fermentation and putrefaction, and puts a 
stop to these processes themselves. It arrests the motions of the white 
blood-corpuscles, and thus prevents them from making their exit from 
the blood-vessels. It therefore diminishes or arrests the formation of 
pus in inflammation, pus consisting in great measure, according to 
Cohnheim’s well known theory, of an accumulation of white cor- 
puscles which have issued from the vessels. It destroys the power of 
certain substances to produce ozone. The red blood-corpuscles have 
this power, and by depriving them of it, quinine, when present in the 
blood, must diminish tissue-change in the body, and thereby lessen 
the production of heat. That it does diminish the temperature of the 
body, and therefore proves useful in fever, has been demonstrated by 
direct observation, and its power to lessen tissue-change has been shown 
by the observations of Ranke and Kerner, who found that the amount 
of uric acid and urea excreted daily in the urine became much less 
when large doses of quinine were taken. Simple examination of the 
urine, however, although it may show that the tissue-change is 


* N. Repert, Pharm., xx, 539—565. 
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diminished, yields no information regarding the extent to which this 
is due to the direct action of quinine on oxidation, and how much to 
its indirect influence through the nervous system. The only previous 
observation on this subject is one of Harley, who found that blood 
to which quinine had been added in the proportion of 1 part to 12,000, 
took up less oxygen, and gave off less carbonic acid than normal blood. 

The changes in the alkalinity of the blood observed by Zuntz, 
furnish a much more convenient method of investigating oxidation in 
it than the gas analysis used by Harley, and this method was employed 
by Schulte in his experiments. Zuntz noticed that a considerable 
formation of acid began to take place in blood immediately after it 
was drawn, and continued in a less degree until putrefaction com- 
menced. As the formation was most abundant in the first few minutes 
before coagulation took place, he thought it a vital phenomenon. The 
amount of acid formed was estimated by the diminution it produced in 
the alkalinity of the blood. The process employed for this purpose 
depends on the fact that the colouring matter of blood-corpuscles does 
not diffuse out of them into sufficiently concentrated solutions of sodium 
chloride, while the alkalies or salts they contain do so readily. The 
alkalinity was determined by means of dilute phosphoric acid, to which 
a quantity of sodium chloride had been added, sufficient to prevent the 
blood-corpuscles from being dissolved, and the reaction interfered with 
by their colouring matier. The point of saturation was held to be 
reached whenever a distinct reddening of blue litmus paper was pro- 
duced, even although the red disappeared immediately. This transient 
reddening by carbonic acid was chosen rather than the first permanent 
reddening, because it could be more easily observed. The absolute 
amount of alkalinity is not ascertained thus, but the comparative 
amount of different samples of blood is all that is wanted, and if they 
be treated alike as regards temperature, shaking, &c., the error caused 
by the carbonic acid is the same in all. The amount of error may be 
approximately estimated by noting the point at which a transient red- 
dening occurs in the cold, in a solution of sodium carbonate of nearly 
the same alkalinity as the blood, and then determining the real alka- 
linity of the boiling solution. The litmus paper used should be made 
of smooth satin paper, and must not be too deeply tinted. The tinc- 
ture with which it is prepared should have acid added to it in quantity 
sufficient to give it a violet tint. When used it should be moistened 
with solution of sodium chloride, a drop of blood p'aced upon it for a 
few seconds, and then removed by blotting-paper, with the aid of a 
drop of solution of sodium chloride. 

By means of this method, Zuntz and Scharrenbroich found that 
quinine and berberine lessen the production of acid, and Schulte, by the 
experiments which he here details, confirms this result; shows that 
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quinine can stop it both before and after the coagulation of the blood, 
that sodium nitropicrate has a similar action to quinine, and is nearly 
as powerful, while cinchonine has a very much smaller effect. Harley 
found that while quinine lessened oxidation in blood, other substances, 
such as snake-poison, increased it. It would seem from the experi- 
ments of Binz that similar processes occur in the living body, for when 
putrid fluids were injected into the circulation of an animal, its tem- 
perature rose, but if they were previously mixed with quinine, or if a 
dose of quinine were injected along with it, the rise of temperature was 
arrested or much diminished. The author gives the results of some 
researches communicated to him by Zuntz, on the influence of quinine 
on the tissue-change and the excretion of urea. The experimenter put 
himself on a constant diet, and after the daily amount of urea excreted 
had become constant, he took three doses of 0:6 grm. of hydrochlorate 
of quinine for two days. The amount of urine at first increased by a 
third, and then sunk as much. The specific gravity sank from 1,018 to 
1,012; the urea sank one-third on the first day on which quinine was 
taken, and became still further diminished on the second. Assoonas the 
quinine was stopped, the urea increased, and on the fifth day again 
reached its normal amount. Quinine could be detected in the urine by 
the iodine test till the third day. The diminution of urea is large, com- 
pared with that found by Kerner, but during the present series of 
experiments no tea or coffee were taken, and these would lessen the 
urea on the days when no quinine was taken in his observations. 
Unruh has found similar but less distinct results in cases of fever, but 
it is doubtful whether the quinine he administered was all absorbed. 


7. & &. 


On a Blue Colouring Matter in the Bile. By E. Rirter.* 


SripeLeR and Jaffé have shown that a blue colouring matter can be 
obtained by the action of nitric acid on the biliary pigments. Ritter 
describes a blue colouring matter, which he regards as a constituent of 
the bile, and not as a product of chemical action. He finds it in the 
bile of man, the ox, the sheep, the pig, the dog, and the cat. It is 
prepared as follows :— 

Bile is shaken with chloroform, till a yellow solution is obtained, 
and the yellow chloroform solution is treated with soda, till the 
colour entirely disappears. On neutralisation with hydrochloric acid, 
two layers are formed, one of which contains the yellow chloroform 
solution, the other the blue colouring matter in a state of suspension. 
The colouring matter is insoluble in chloroform and acids. It dissolves 
in alkalies, forming a colourless or yellowish solution. When this 


* N. Repert. Pharm., xx, 569. 
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solution is neutralised with acids and exposed to the air, a brown pre- 
cipitate forms, which after a few days, but sometimes only after a 
month, again becomes blue. Reduced indigo, on the other hand, dis- 
solved in alkalies, becomes instantaneously blue on exposure to the 
air. 


D. F. 


On the Nutritive and Assimilative Processes in Fungi. By 
Ph. ZOLLER.* 


Dr. ZOLLER has made experiments with a view to throw light on the 
process of formation of the higher from the more simple carbonaceous 
assimilation products of the vegetable world. In order that the process 
of assimilation might be studied independent of the action of chloro- 
phyll and light, the spores of mould were chosen as representatives of 
the chlorophyll-free vegetable cell. As there were no direct experi- 
ments proving the formation of carbohydrates and more highly 
organised products immediately from the simple elements, the author 
employed an organic acid—acetic—as the source of carbon in his experi- 
mental solutions. 

The object of the first set of experiments recorded was to determine 
whether the spores would grow in a solution containing the ashes of 
plants, acetic acid, and ammonia. The solution prepared with freshly 
distilled water contained ammonium acetate, potassium acetate, sodium 
acetate, calcium acetate, magnesium acetate, potassium superphosphate, 
and calcium sulphate, in the proportion of 1:5 p. c., or 15 grammes per 
litre. This solution was placed in flasks in the proportion of two 
litres to each. Tach flask was closed with a cork, through which passed 
two tubes, one of which ended immediately below the cork, while the 
other reached down to near the surface of the liquid. The free arms 
were connected with tubes filled with cotton wool and caustic potash. 

By this arrangement the access of carbonic acid from the air was 
prevented, as also the entrance of spores, while at the same time it 
allowed of the flask being filled with air free from carbonic acid at the 
commencement of the experiment. Spores sown in this liquid de- 
veloped and accumulated chiefly on the surface. The development was 
slow, and comparatively insignificant, due in part to the composition of 
the liquid, especially as regards the phosphates, partly to the concen- 
tration. The experiments were conducted in the winter, between 
October and April, so that probably also the low temperature retarded 
the growth and development of the fungi. After a growth of six 
months, the yield of dry fungi by eight litres of the solution was only 
2'316 grammes. Analysis proved that with an ash of 6°877 p. c., the 


* N. Repert. Pharm., xx, 513—520. 
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fungi had developed from the solution a fluid fat, soluble and insoluble 
carbohydrates, and also albuminoids. 

A second set of experiments was made, with slightly different and 
less concentrated solutions. Instead of potassium phosphate, sodium 
phosphate was used, and the concentration was only one-third that of 
the former solution. In this set of experiments, two solutions were 
employed of the following composition :— 


No. 1. No. 2. 
Ammonium phosphate........ 1°50 — 
Sodium phosphate.........+..  — 1:00 
Ammonium acetate .......... 1°50 3°00 
Potassium ‘i jiecsmces OOO 0°70 
Sodium ” iain, Se — 
Calcium Hinenrtns wae 1:20 
Magnesium ,, ‘wecenenss Gae 0°10 
Calcium sulphate ............ 0°04 0:04 

5°54 per litre. 6:04 per litre. 


The first solution was clear, and had a neutral or slightly acid 
reaction. The second solution was opalescent and alkaline. The 
solutions were placed in flasks as before, but only 1 litre was placed in 
each. These experiments were performed in June, 1871. 

In a few days the spores sown in fluid I, which contained phosphoric 
acid, in the form of ammonium phosphate, had undergone considerable 
development, and on the 4th July had formed a thick crust; this, when 
dried at 100° C., weighed 1:465 grm. The reaction of the solution 
remained the same as before. The condition of solution II was quite 
different ; the spores did not show any tendency to develop, nor did 
fresh spores sown at the end of 14 days germinate, even though the 
solution in the flask was freely exposed to the air. In order to deter- 
mine whether the alkalinity of the solution was the cause of the non- 
development, the liquid was acidified with acetic acid, and fresh spores 
sown; even at the end of a week the development was a matter of 
doubt, though there were slight indications of germination. An alka- 
line reaction of the fluid is thus seen to lessen, or even entirely prevent 
the development of fungi. Even when the solution exhibited the proper 
reaction, it was only when the phosphoric acid was in the form of 
ammonium phosphate that the development was at all rapid. Both in 
the first set of experiments and in solution II, where the phosphoric 
acid was presented in the form of potassium phosphate and sodium 
phosphate respectively, the development was very slow and inconsider- 


able. 
From the first set of experiments, after a growth of six months only, 
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2°316 grm. dry material were obtained from 8 litres (0°3 grm. per litre), 
while from solution I, after three weeks growth, 1:465 grm. per litre 
were obtained. 

It thus appeared that fungi could build up the higher organic vege- 
table products from such materials as an organic acid and ammonia in 
presence of water and the ashes of plants. 

With a diminution of 68 p. ec. of the amount of acetic acid in solu- 
tion I, a mass of vegetation had arisen, containing 4°06 p. c. nitrogen, 


47°48 p. c. carbonic acid, and 5°27 p. ¢. ash. 
D. F. 


Agricultural Chemistry. 


On the Germination of Oleaginous Seeds. By A. Miintz.* 


Tue author has experimented on the germination of three kinds of 
seeds: those of the radish, of the colza, and of the poppy. The ger- 
minations were effected in filter paper, kept constantly wet, or in asbestos 
soaked in water. With the exception of the first experiment, the ger- 
minations took place in the dark. Before and after the germination, 
the seed was treated with boiling water, the solution evaporated, and 
the extract treated with absolute alcohol, or a mixture of alcohol and 
ether ; the author has not been able to detect glycerin in the alcoholic 
solution. After the treatment with water, the embryo plant is dried, 
powdered, and exhausted with ether; the ethereal solution evaporated, 
and dried at 119°. It was found in all cases that the fatty matter 
contained in the sceds gradually diminished during the germination, 
thus for instance, 5 grams of radish-seed before germination contained 
1:750 grams of fatty matter; after two days’ germination, the same 
quantity contained 1°645 grams, and after four days, 0°790 crams; at 
this time the cotyledons had began to turn green. The quantities of 
oil obtained were then treated with six times their weight of alcohol, 
which dissolved in the first instance 10°17 parts in 100 of oil, after two 
days’ germination, 0°893 in 100, and after four days’ germination, 0°751. 
It will be seen from this, that the proportion of fatty acid had increased 
rapidly. Analyses of the fatty acids of the colza before and after ger- 
mination have been made; an analyses of the fatty acids before 
germination gave the following numbers :— 


C = 76°67; H = 11°78; O = 11°55 per cent. 
The fatty acids of the colza after ten days’ germination had the com- 
position— 

C = 73°85; H = 11°31; O = 14:84 per cent. 


* Ann. Ch. Phys. [4], xxii, 472—486. 
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The acids from poppy-seeds showed also the same increase in the pro- 
portion of oxygen, and decrease in the amount of carbon. The author 
believes that during the germination the fatty matter is decomposed 
into fatty acids and glycerin, and that the latter disappears at the 


moment it is set at liberty. 
A... 


Ash Analysis of the Cabbage. By Hormann.* 


Tue author took for his investigation the winter-cabbage, Brassica 
oleracea acephala. He examined it at two stages of its development, as 
young plants gathered in July, and as mature plants taken in the follow- 
ing January. The young plants averaged 20 cm. in height, and 4°8 grams 
in weight. The full-grown cabbages were 40—50 cm. in height, and 
their average weight, after removing the lesser roots, was 236 grms. 
Of this weight the leaves of the cabbage contributed 188 grms., and the 
stalk 48 grms. Analysis showed 100 parts in a fresh state to con- 


tain :-— 


Winter cabbage. 


Young plant. 


Leaves. Stalk. 

Water ...... wieoepadies 85 ‘167 20 °634 22 °458 
Dry substance .......... 14 °833 79 °366 77 542 
U7 Sr rere racers rere 4,°257 1°820 1 °456 
“688 3 064 1°661 


Nitrogen ..ccscsccesses 


The composition of the ash in 100 parts was as follows :— 


Winter cabbage. 


Young plant. 

Leaves. Stalk. 
ere piecaaiaitecs 30°959 31 °728 39 °415 
a Rear ear ea rere sca 2-015 3°517 
NE 05540000 Poe etre ee 17°710 14, °426 12 °355 
Magnesia ....c.cecccees 4.°099 2 °845 4. ‘887 
Werte OBIAG 6.6656 0000 ee 1 °565 8°108 1 °347 
Phosphoric acid ........ 7°750 10 093 12 263 
Sulphuric acid .......... 8 °616 6 ‘087 9 °203 
De ce suarsraccstotaeigucse ae 1°231 1°198 *845 
MINS force do ieieretoieve% 8°189 7-640 6 ‘805 
Carbonic acid ......008. 15-175 18 (114 7°878 
Sand and charcoal ...... 6 *420 2 °692 1 °325 

101 °714 99 946 99 *840 
R. W. 


* Versuchs-Stationen Organ., xiii, 255—262. 
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Water-Culture Experiments with Flax. By E. CAMPENHAUSEN.* 


Tue author finds that flax grows with great luxuriance in a well pre- 
pared saline solution, and produces an abundance of seed; it is there- 
fore an excellent subject for water-culture experiments. The solution 


he employed contained in 1 litre :— 
gram. 


Potassium chloride .......cccccesccseese “40006 
GC OED: ckcccessccccseacccvccccs GREP 
Magnesium sulphate ..cesceesseeeesees 08726 
Ferric phosphate ......cc.ccccccccs-cee O8500 
Monopotassic phosphate .......+.+++++-- °02200 


R. W. 


On Lime- and Salt-Plants. By H. HorrMany.t 


Tne author continues the account of his experiments on this subject. 
He maintains that “‘lime-plants”’ do not exist; but that the plants cha- 
racteristic of limestone districts grow there merely from the suitability 
of the soil-climate, as to warmth, drainage, &c., and not in consequence 
of any partiality for lime. Various so-called lime-plants were grown 
for several years in beds of artificial soil. Growth was in all cases 
maintained, and seed-formation took place, to a greater or less extent, 
even on soil very poor in lime. In some instances the calcareous soil 
had no advantage whatever over the sandstone bed. The limed soil 
had perhaps most advantage in the case of Lucerne. 

Sendtner, Kerner, and other botanists have described certain other 
plants as “lime-hating,” and assert that on a calcareous soil such plants 
never bear seed. Experiments showed that some of these plants, as 
Herniaria glabra, and Rumex acetosella, produced perfect seed on a 
limed bed; while others, as Alchemilla jfissa, yielded barren blossoms 
only. The last-named plant produced fully developed seed on a soil 
nearly free from lime. 

The author further experimented with various marine plants, to 
ascertain if a liking for salt was the cause of their preference for the 
sea coast. The plants were grown in pots, to some of which common 
salt was applied every year. Plantago maritima, the ash of which, 
according to Uloth, contains 72 per cent. of chlorides, produced perfect 
seeds on a soil containing no salt, but where salt was supplied the 
development of seed was greater. Salicornia herbacea, the chlorides of 
which are, under normal conditions, 60 per cent. of the ash, and Glaua 
maritima, grew equally well in the salted and unsalted pots. The 
author believes that “ salt-plants” are rather plants that can endure 

* Versuchs-Stationen Organ., xiii, 264—269. 
+ Versuchs-Stationen Organ., xiii, 269—307. 
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salt, than those which require it ; and that the more permanent moisture 


of a saline soil is probably one reason of their choice. 
R. W. 


Analytical Chemistry. 


The Decomposition of Minerals by Sodium and Potassium. By M. 
ScHOENN.* 

Amost all substances insoluble in acids, such as the silicates, fluosili- 
cates, cyanides, titanates, chromic iron, &c., are decomposed when 
ignited with sodium or potassium. The reduction is best effected in a 
small cylindrical iron crucible, about 4 centimetres in diameter, and of 
equal height; sufficiently thin to. be capable of being brought rapidly 
to a red heat, when ignited in a Bunsen flame. 

The fragments of sodium or potassium are arranged at the bottom 
of the crucible, and covered with the mineral intended to be decom- 
posed, the latter having been previously well dried; the crucible is 
then covered and quickly heated to bright redness. When the action 
is compicte, the crucible is allowed to cool, and a little water added, in 
the first instance drop by drop, to the fused mass. The contents are 
finally treated with boiling water, and the insoluble portion is filtered 
off. The solution contains the alkali in combination with the chlorous 
portion of the mineral, while the metals or their oxides remain upon 
the filter. The latter having been well washed, are dissolved in hydro- . 
chloric or nitric acid, and the analysis of both solutions is completed 
in the usual manner. When carbonates are decomposed by the method 
above described, the insoluble portion will, of course, contain a certain 
quantity of free carbon; in the case of sulphates, however, no corre- 
sponding reduction takes place; nevertheless, when the solution is. 
examined, the whole of the sulphuric acid will be found in combina- 
tion with the sodium. 

The following notes relate to the. author’s experience :— 

Oxide of Chromium and Chrome Iron.—According to the quantity of 
sodium employed, the chromium is either reduced to the metallic state, 
or partially converted into chromate. 

Fluoride of calcium is not attacked by sodium. To separate titanie 
acid from its combinations (titanic iron for example), after ignition 
with sodium, the hydrochloric solution is neutralised with sodium 
carbonate, and the iron having been peroxidised with nitric acid, 
the solution is boiled with sodium acetate. The whole of the 
titanic acid is then precipitated with the iron. The calcined pre- 


* J, Pharm. Chim. [4], xiv, 190—192. 
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cipitate is then digested with concentrated hydroch'orice acid, which 
slowly but completely removes the iron. 

Sulphide of Molybdenum is attacked by sodium, producing a brown 
alkaline solution, which turns green when exposed to the air. The 
acid solution of the deposit, which becomes blue on exposure, is de- 
colorised, when neutralised with ammonia and brought to ebullition, and 
gives, on the addition of barium chloride, a white precipitate of barium 
molybdate. 

In a similar manner, minerals containing twngstic acid yield an 
alkaline solution, which furnishes, on addition of excess of hydro- 
chloric acid, a white or fiesh-coloured precipitate, rapidly changing to 
lemon-yellow. The precipitate is pure tungstic acid. 


J. W. 


Estimation of Cream of Tartar in Wine. By P. Caries.* 


Tre author having recently determined the percentage of cream of 
tartar in several varieties of wine, both by the old process of incinera- 
tion, and by the improved method lately introduced by Berthelot, 
publishes the results of his analysis, in order to show how widely the 
two processes sometimes differ in results, and to urge upon chemists 
the necessity of rejecting the old process, and of adopting instead the 
more exact method of Berthelot and Fleurieu. 

In this latter process, the acid tartrate of potassium is precipitated, 
by adding to a known volume of the wine an equal volume of a 
mixture of alcohol and ether. The crystalline precipitate is collected, 
slightly washed with alcohol, redissolved in water, and the tartaric 
acid estimated by a standard alkaline solution. 

The following are some of the analyses above referred to. The 
results calculate to one litre respectively :— 


| 
Red wine. | White wine. | White wine. | Mal: 
(Bordeaux.) A. B | — 
iss valen bean eucs 1200 110°0 110 °0 | 164°‘0 
Cream of tartur (by cal- 2°86 1°55 1-82 3 +4, 
co eee 
Cream of tartar (Ber- _ cilia ; ae 
thelot’s method) .... } se ae diaad | 0°95 
DEE cosacecaeeses oe 24°50 18 ‘50 18°00 | 171°40 
| 


It will be noticed that in the first two wines the percentages of 
cream of tartar obtained by the two processes are very nearly identical, 
but the variation is much greater in the two latter instances, especially 


* J. Pharm. Chim. [4], xiv, 188—190 
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with the sample of Malaga, in which the proportion of cream of tartar 
indicated by calcination, is actually greater than the above mixture of 
alcohol and water is capable of dissolving. In the opinion of the 
author this anomalous result may be accounted for by the natural 
presence in the wine of organic potassium salts, or perhaps from the 
addition of molasses, or some similar product rich in salts of this 
nature ; at all events, it is obvious that the old process is liable to fre- 
quent sources of error, especially when sweet wines are examined; it 
is better, therefore, to reject it altogether and to conduct the analysis 
by direct estimation of the cream of tartar. 


J. W. 


Dry Process for the Estimation of Silicon in Cast Iron, Wrought Iron, 
and Steel. By H. BoussinGau.t.* 


THE process generally adopted for the determination of silicon in iron 
and steel, is not sufficiently trustworthy in its results, when the pro- 
portion of silicon contained in the iron is extremely small, and when 
consequently the weight of silica obtained cannot possibly exceed a few 
milligrams. In fact, the question not unfrequently arises, whether the 
silica obtained really existed in the iron as silicon, or whether it was 
derived from the vessels or reagents employed in the operation. 

It became necessary, therefore, in order to resolve definitely the 
questions which the author had undertaken, that some more satisfactory 
process for the estimation of silicon should be devised, and after many 
trials, the following dry method was decided upon, experience having 
shown that it was entirely free from those particular sources of error 
which in the old process are so very liable to falsify the results. 

The iron, at red heat, is submitted successively to the action of two 
gases. 1, Atmospheric air to oxidise the iron, carbon, and silicon. 
2. Dry hydrochloric acid gas to convert and volatilize the metal in 
the state of chloride. 

The operation is effected consequently in two stages; and this is the 
more necessary, inasmuch as it was found that when the iron is 
oxidised and converted into chloride simultaneously, by passing over 
the heated metal a current of hydrochloric acid gas mixed with air, 
the chlorination of the iron takes place more rapidly than the oxida- 
tion, and the silicon in combination, passes into the state of chloride 
before it is oxidised, and the whole, or at least a considerable portion is 
in this way lost. 

The analysis is conducted in the following manner :— 

About one gram of the metal, in a tolerably fine state of division, is 
placed in a small platinum boat and carefully weighed. The whole is 


* Ann. Chim. Phys, [4], xxii, 457—472. 
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then introduced into a muffle and heated in a furnace to the tempera- 
ture usually employed in cupellation. In two or three hours the iron 
will be found to be completely oxidised, and to have increased about 
35 or 36 per cent. in weight; this indicates the composition 4FeO, 
Fe,0;, in which 1 gram of metal would require 0°33 gram of oxygen. 
The boat and its contents are next placed in a porcelain tube, heated 
to redness, and a slow and continuous current of dry hydrochloric acid 
gas passed over them. The iron is thus converted into chloride, and 
volatilised towards the cooler portion of the tube, while the silica, not 
being affected by the gas, remains untouched in the platinum vessel. 
When the operation is judged to be complete, the latter is withdrawn, 
placed in a glass tube, and re-weighed; the increase in weight is due 
to silica. 

The silica obtained in this manner is perfectly white, in an ex- 
tremely fine state of division, generally preserving the form of the 
oxide as withdrawn from the mufile. If this silica, for example, was 
derived from an iron turning coiled spirally, the silica will represent 
this spiral; while so great is its tenuity, that it may be compared to 
the ash of a linen thread, which has been carefully burnt in a still 
atmosphere. It is obvious, therefore, that it is important to moderate 
the rapidity of the current of gas during the operation, lest the silica 
or any portion of it be mechanically carried away. 

The purity of the silica is ascertained by pouring into the boat a few 
drops of hydrofluoric acid and a drop of sulphuric acid; on warming, 
the whole should volatilize. In every estimation made by the author 
upon malleable iron and steel, the silica disappeared entirely by this 
treatment: but cast-iron not unfrequently yielded a silica containing 
a small quantity of earthy matter, resulting probably from an admix- 
ture of scoria with the melted metal; it was certainly not due to the 
presence of alumina, inasmuch as aluminium is never found in cast- 
iron, the author having even failed to detect it in Wootz steel, not- 
withstanding that Faraday’s analyses tended in the opposite direction. 

Considering that a certain proportion of phosphorus was contained 
in many of the samples of iron and steel examined by the author, it 
was somewhat surprising that no indications of ferric phosphate or 
phosphoric acid should be found in any of the silica collected by this 
process; on the contrary, it was perfectly pure, volatilizing entirely 
under the influence of hydrofluoric acid. It became necessary there- 
fore, to institute a more careful examination, and to ascertain exactly 
the manner in which the phosphorus was eliminated. To this end, 
some ferric phosphate was prepared in the ordinary way, mixed with a 
proportion of oxide, and placed in the same platinum vessel in which 
the previous analyses had been conducted; the tube having been 
brought to a bright-red heat, dry hydrochloric acid gas was passed 

VOL. XXIV. 4M 
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over it for two hours. At the expiration of this time the boat ap- 
peared empty; it contained, nevertheless, a few vitreous globules, 
which proved, on examination, to consist of sodium phosphate mixed 
with a little silica, the alkaline phosphate being doubtless a portion of 
that with which the iron was precipitated, and which had escaped 
washing. As far as regards the phosphoric acid combined with iron, 
the whole was volatilized, and found in the acid solution of iron con- 
tained in the flask at the extremity of the porcelain tube. In order to 
avoid the error introduced by the employment of artificial ferric phos- 
phate, some finely-powdered vivianite was operated upon in the manner 
already described. In an hour the vivianite had disappeared, with the 
exception of a little earthy gangue, which contained neither iron nor 
phosphoric acid. 

As a deduction from the foregoing experiments, it may be confidently 
stated, that when oxide of iron containing a small quantity of phos- 
phoric acid is submitted to a current of hydrochloric acid gas, ata 
temperature sufficiently high to isolate the silica, the whole of the 
phosphoric acid is eliminated at the same time as the metal. 

The following table shows the amount of silicon contained in various 
samples of iron and steel, as estimated by the dry method. The 
quantity of iron operated upon was one gram. 


Seed ee kere caeneenene 000164 
Puddled iron, from Unieux ...............- 0°00093 
PE i tetinrddisviwendusedanneuse eee 0:00190 
ict nrc waenphwee ke oeneenk ee 000230 
Cast steel.......... eee 000070 
Cast and cemented steel ............000005 000440 
DE pccereddwendenncaredexenew ed 0°00070 
Pe eee beds ehendene onde eeue 0:00093 
Cast steel, for carriage springs.............. 000094 
ie for watch springs ........ «+... 000044: 
CE, TED Savedvicravcceveeseseasns 000440 
ee ee 0:00093 
Wootz steel...... aCehee tae R Awa ee 000062 
Grey cast iron, from Ria.................. 0°0140 
White cast iron, from Ria ........ reer Peres 0:0034 
J. W. 


A New Method of Estimating Zinc. By Huco Tam™.* 


WueEN a solution of zinc in any mineral or volatile organic acid is 
supersaturated with ammonia, then slightly acidulated with hydro- 


* Chem. News, xxiv, 148—150. 
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chloric acid, a double chloride of zinc and ammonium is produced. The 
addition of hydro-disodic phosphate to the solution thus obtained occa- 
sions a precipitate of zine phosphate, which, by subsequent heating in 
the liquid, combines with ammonium phosphate, thereby forming 
ammonio-zinc phosphate. 

The author recommends this reaction for the separation and estima- 
tion of zinc, instead of the ordinary but very troublesome method of 
precipitating the zine as sulphide. If great accuracy is required, the 
liquor should be left in a warm place for ten or twelve hours to ensure 
the complete precipitation of the zinc; but for ordinary assay purposes 
it is sufficient to allow the precipitate to rest for an hour. 

The ammonio-zine phosphate dried at 100° has the constant formula 
Zn(NH,)PO,. It is slightly soluble in water, and is converted by 
ignition into zinc phosphate, with loss of zinc. When formed as 
described, it retains sodium phosphate and ammonium chloride with 
some force, and several successive washings are required to free it from 
these salts. 

Directions are given for estimating zinc in spelter, blendes, calamines, 
and brass. The general plan is as follows:—First, remove from the 
respective solutions all substances precipitable by sodium phosphate in 
a neutral or alkaline solution ; saturate with ammonia ; acidulate slightly 
with hydrochloric acid; add sodium phosphate in excess ; heat near to 
boiling point; allow the liquid to remain in a warm place some time; 
collect ; wash well with water; and dry at 100° C. 

Most ammoniacal solutions of oxides, mixed with an excess of 
ammonia, are also precipitated by sodium phosphate, and when the 
mixture is boiled, the corresponding ammonio-phosphate crystallises. 

Ammonio-manganese phosphate forms beautiful flesh-coloured crystal- 
line silky scales. 

Ammonio-cobalt phosphate forms crystals of an indifferent pink 
colour, which, when calcined at a low temperature, change to a deep 
blue colour, without losing the shape of the original crystals. 

Ammonio-ferrous phosphate forms silky crystalline scales, resembling 
in colour certain greenish micas. 

An examination of the ammonio-zine phosphate has led the author 
to conclude that the equivalent of zine is 32°75. 


a. F. 


On the Volumetrical Determination of Zine by Sodic Sulphide. 
By O. Scuort.* 


THe author made some comparative experiments (1) with lead paper, 
prepared according to Fresenius’s directions, by coating paper with 


* Zeitschr. Anal. Chem. x, 209. 
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plumbic carbonate; (2) with cobalt-paper, prepared according to the 
directions of A. Deuss ;* and (3) with a paper known in commerce as 
polka-paper, 7.e., ordinary glazed paper used for visiting cards covered 
with white lead; he gives the preference to the latter. The ammo- 
niacal solution of zinc is placed in a beaker, diluted to half a litre, and 
sodic sulphide is run in as usual. The end of the reaction is ascertained 
by dipping into the liquid a glass tube 25 centim. in length and 7 mm. 
in diameter, wherewith a column of the liquid can be taken up by 
placing the thumb on the upper end of the tube. A piece of the glazed 
lead-paper is next pressed gently against the lower end of the tube 
held in a slightly slanting position over the beaker, and the liquid is 
allowed to run out slowly over the inclined card. The end of the 
reaction is indicated by the formation of a brown ring which appears 
where the liquid was brought in contact with the lead paper. The glass 
tube, the end of which should be first ground and then smoothed in the 
flame, should not be pressed too hard against the paper, in order to 
avoid any action of the suspended zine sulphide upon the white 
lead. 

The author claims a slight advantage for his indicator over that 
proposed by Fresenius, and a still more decided advantage over Deuss’s 


indicator. W. V. 


Bromine-water as a Test for Phenol and Allied Substances. 
By H. Lanpout.t 

In analysing the water of a well, situated in the neighbourhood of a gas 
work, the author was induced to search for phenol. The methods 
already known for detecting this body are only of a moderate degree of 
delicacy. The bluish-violet coloration with chloride of iron is but 
slightly sensitive, and is not always to be relied upon, since 
minute quantities of free acids, and even neutral salts, as potassium 
sulphate, sodium sulphate, &c., interfere with the reaction. The 
most satisfactory indications are afforded by bromine-water, which 
gives with a dilute solution of phenol an immediate yellowish bulky 
precipitate of tribromophenol. An excess of bromine-water must be 
employed. By this reaction 1 part of phenol in 43,700 parts of water 
may be easily detected. The limit to the chloride of iron reaction is 
1 in 2,100 of water. Thesmell of phenol cannot be detected in a solution 
containing less than 1 part in 2,800 of water. The author shows that 
the precipitation by bromine-water may be employed for the quantitative 
determination of phenol. The same reaction will show the phenol 
present in urine.{ 500 c.c. urine serve for its detection. 


ee A 


* Zeitschr. Anal. Chem., ix, 165. t Deut. Chem. Ges. Ber., iv, 750—773. 
$ See also Lieben, Ann. Chem. Pharm. Suppl. Bil., vii, 640. 
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On the Methods for Determining the Amount of Alkaloids in Peruvian 
Bark. By C. Scuacut.* 


Tue author discusses at some length the respective advantages and 
disadvantages of the several methods for determining the alkaloids in 
Peruvian bark, which have been recommended in various periodicals, 
as well as in the German and English pharmacopceas published during 
the last few years. The results which he obtained by these various 
methods differed widely (from ‘95 p.c. to 8°67 p.c. of cinchona 
bases). Schacht fixed at last upon Hager’s method,t which con- 
sists in converting the bases into picrates, decomposing with potassic 
hydrate, and extracting the free bases from the dried residue by means 
of absolute alcohol. The pulverised bark is first exhausted with water 
containing sulphuric acid, and the acid extract is precipitated by means 
of picric acid. 10 grms. of bark when so treated by the author gave 
6270 grm. of picrates ; that is less than what Hager obtained. Instead 
of weighing the picrates as such, they may be decomposed by means of 
potassic hydrate. The mixture of potassic picrate and alkaloids is then 
evaporated to dryness, and exhausted while warm with chloroform 
(free from alcohol), whereby a colourless filtrate is obtained ; or it may 
be shaken up repeatedly with chloroform, the clear layer removed 
with a pipette, the chloroform distilled off, the residue taken up 
with water containing a little hydrochloric acid, and the bases pre- 
cipitated with sodic hydrate. 10 grms. gave ‘220 grm. of bases, 
equal to 2°2 per cent. Although this method was found to be pre- 
eminently quick and neat, the author was never able to obtain 
the quantity of picrates which Hager obtained. By substituting 
amylic alcohol for absolute alcohol, whilst proceeding in every other 
respect in the same manner, he obtained more favourable results— 
10 grms. of bark yielded 2°54 per cent. of bases. In a second experi- 
ment, in which the picrates were washed by decantation, decomposed 
by means of excess of potash-solution, and shaken up at once with 
amylic alcohol, he obtained 2°4 per cent. of bases. By modifying the 
process, so as to precipitate the bark-extract (obtained by boiling the 
finely macerated bark with solution of potash and sulphuric acid) at 
once with excess of solution of potash, without previously precipitating 
the bases as picrates, and extracting with amylic alcohol, he obtained 
3:16 per cent. of bases. In his subsequent experiments, Schacht treated 
an aliquot part (50 c.c.) of the filtrate directly with 2°5 c.c. of potash 
of sp. gr. 1°3, and then with 25 c.c. of amylic alcohol, of boiling point 
132° C. The layer containing the alkaloids was drawn off with a 
pipette, and the extraction with amylic alcohol repeated three times 
In this manner he obtained in two experiments 3°16 and 3°12 


Over. 
* Arch. Pharm. [2], exlvii, 97—106. + Pharm. Centralhalle, 1869, p. 145. 
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per cent. of bases. By allowing the mixture of 50 c.c. of bark extract, 
to which 2°5 c.c. of potash-solution and 25 c.c. of amylic alcohol had 
been added, to stand for twelve hours before pipetting off, and by 
shaking up three times more with amylic alcohol, the author obtained 
in three experiments 3°50, 3°52, and 3°82 p.c. of bases. In the last 
experiment the alkaloids were found to be contaminated with a little 
colouring matter, carried down by precipitating with too strong a soda 
ley. Schacht usually prepared an extract from 10 grms. of bark, by 
boiling with solution of potash and sulphuric acid, made it up in a 
narrow cylinder to 110 c.c., and allowed it to subside sufficiently to 
obtain 50 c.c. of clear supernatant fluid, which could be filtered rapidly 
into a flask. Caustic potash is added, and, without any delay, amylic 
alcohol, and the whole well shaken up. The liquid separates speedily 
into two layers. The upper one, being very slightly coloured, is trans- 
ferred by means of a pipette to a porcelain dish, wherein the por- 
tion of reddish-brown aqueous liquid subsides, before it is filtered 
through a small filter moistened with amylic alcohol into the distilling 
flask. The washing with amylic alcohol is effected in like manner, 
three times over. The amylic alcohol is next distilled off; the residue 
transferred from the flask to a small porcelain dish by rinsing with a 
little amylic alcohol (absolute alcohol has a tendency to creep over the 
dish and to cause a loss), and then evaporated to dryness. It is next 
completely taken up with water and a few drops of dilute sulphuric acid, 
of sp. gr. 1:16, and filtered cold through a small filter moistened with 
water. The precipitation of the bases is effected by means of very 
dilute caustic seda-solution (1 part of soda, of sp. gr. 1°3, to 9 parts of 
water), and continuous stirring, to prevent the balling of the precipi- 
tate. After standing quietly for some hours, it may be filtered 
through a weighed filter, and washed cautiously with very little 
water. 

Addition of glycerin to the sulphuric acid extract of the bark did 
not yield favourable results. By dispensing, however, with the pri- 
mary operation of treating the macerated bark with potash, in order to 
disintegrate the fibrous tissues, employing a mixture of 2 grms. of 
hydrochloric acid, of sp. gr. 1:12, together with 50 c.c. of glycerin, 
and 100 grms. of distilled water, and digesting the bark for 12 
hours in the cold, a clear filtrate may be obtained, which not only 
passes freely through the filter, but leaves also a residue which can be 
washed out very readily. On evaporating the whole, the liquid remains 
invariably clear, and when treated with caustic potash and amylic 
alcohol, separates after some time into two layers, which can readily 
be removed from each other and washed. 3°41 per cent. and 3°72 per 
cent. of cinchona bases were obtained in this manner. It is, however, 
impossible to precipitate the bases as picrates, on account of their 
solubility in hydrochloric acid. Ww. ¥. 
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On a Method of Determining the Gases resulting from the Hzplosion of 
Nitroglycerin. By L. L.Hors.* 


To explode nitroglycerin, the author introduces a small quantity of 
it, from 5 to 6 milligrams, contained in small bulbs of thin glass, into 
a Mitscherlich’s eudiometer, and then passes into the eudiometer a 
small quantity of electrolytic gas; on passing the electric spark, the 
explosion of this gas causes the detonation of the nitroglycerin. The 
gases formed, cause the mercury to turn brown on the surface. One 
gram. of nitroglycerin yields 284 cubic centimetres of gas at 0° C. and 
760 mm., which contains 45:72 p.c. CO., 20°36 NO, and 33°92 N. 

This method of explosion may be applied to the study of the gases 
furnished by other explosive compounds. Potassium picrate detonates 
easily under the conditions, and yields an inflammable gas containing 
an appreciable proportion of cyanogen. ¥ 


&. ®. 


Technical Chemistry. 


A New Method for the Separation and Utilisation of Phosphoric Acid in 
Iron Ores. By Jutius JAcosit 


Tue author’s process, patented in Bavaria in October, 1869, consists in 
treating iron ores containing phosphoric acid with sulphurous acid and 
water. The solution of the acid phosphate thus formed is evaporated 
and treated with quick lime and finally used as a manure. The sul- 
phurous acid driven off in the evaporation may be collected and again 
used. 

The author omits to mention the basic constituent of the insoluble 
phosphate contained in the ores to be treated in this way. 


C. G. 


On a New Process of Extracting Gold and Silver from their Ores. 
By L. E. Rivor.f 


Suortty before his death, Rivot had been engaged in elaborating a 
process of treating Californian gold and silver-ores. This treatise 
being left in an unfinished state, was completed by Moissenet, and 
published in the Annales des Mines, 4 livraison de 1870, p. 1—104. 
Rivot proposed to deal only with silver- and gold-bearing veins, not 
with gold occurring in soapstone and removed by washing. The gold 
veins to be worked may consist of quartz, or of quartz interspersed with 
sulphides and arsenides. The veins of silver ores occur in slate, quartz, 


* Compt. rend., Ixxiii, 1013. + Dingl. polyt. Journ., cci, 145. 
t Berg. et Hiittenm. Zeitung, 1871, No. 32. 
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heavy spar, and calc-spar, containing the silver in combination with 
sulphur, with arsenic and sulphur, or with antimony and sulphur, and 
are accompanied by varying quantities of blende, galena, iron pyrites, 
arsenical pyrites, bournonite, fahlore, grey antimony, ore &c. The 
veins at Austin, 15 to 20 centim. in thickness, contain from 3 to 
12 p.c. of silver, frequently also gold, especially the pyritical and 
arsenical veins. The processes employed at the present time in 
America for the extraction of gold and silver from mineral veins are : 
(1) The process of amalgamation in heaps; (2) amalgamation at 
100° C. in copper.pans; (3) direct amalgamation in pans by the aid of 
water, a process which is inexpensive, as it can be effected without 
material loss of mercury, but which does not yield so much gold and 
silver; and (4) amalgamation, preceded by the roasting of refractory 
ores with common salt. The yield of goldand silver from pyritical ores 
does not exceed 65 p. c. of the assay, which in itself is open to losses. 
According to many synthetical experiments, the loss is greater in assays 
of richer than of poor ores, amounting always to more than 30 p. c., 
and with fahlore and ores containing arsenical pyrites to more than 
50 p.c. The loss incurred when working on a large scale is less than 
in laboratory assays. The difference between the yield on the large 
scale and the percentage indicated by the assay may exceed 30 p. c. 
when the metallurgical method is quite perfect ; but as the American 
methods are far from perfect, the difference is still greater. Rivot’s 
process, which was worked in California, gave good results, and is 
said to be applicable to ores of every kind, giving at small cost nearly 
the whole of the metal. It consists in roasting the ores with steam 
before amalgamation. Ores containing arsenic and antimony require 
an admixture of roasted iron pyrites. The experiments* made by 
Regnault and Cumenge on the roasting of sulphides, with simultaneous 
exposure to superheated steam, are quoted, and the experience gained 
by Rivot in California and Mexico, renders it apparent that superheated 
steam may be employed with advantage in extracting gold and silver 
from all ores, the action being somewhat sluggish in the case of pyrites 
and pyritical ores. It may be accelerated, however, by an admixture 
of oxidizing agents, such as ferric oxide, roasted pyrites, and black oxide 
of manganese, whereby the extraction of the gold and silver is ren- 
dered more effective. The process was found imperfect only in the 
case of copper ores containing arsenic and antimony, on account of 
these deleterious elements accumulating in the residues from the amal- 
gamation process, and because the copper had to be given up as lost. 
The author next describes in detail the different operations neces- 
sary, and the apparatus required in the many laboratory experiments 


* The labours of Patera and Marcus, but especially those of Plattner, appear to 
have been unknown to the compiler of Rivot’s notes.—W. V. 
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which he made, as well as those required to carry out the process on 
the large zcale, viz. :— 

1. Roasting of the pyrites in heaps, or in reverberatory furnaces, in 
such a manner as to almost completely oxidize the metallic sulphides, 
and to reduce the formation of sulphates to a minimum. 

2. Pulverizing and mixing of the roasted pyrites with the ores. 

3. Roasting of the mixed mass with superheated steam in a revolving 
furnace, with exclusion of air. 

4, Amalgamation in vertical mills, which are capable of a great out- 
turn, and of working wet or dry, as may be desired, and which divide 
the mercury well, and effect a more speedy and complete amalgamation, 
owing to the pressure of the millstones. 

5. Separation of the mercury from the residues. 

6. Squeezing of the mercury through coarse linen bags, or wooden 
cylinders. 

7. Distillation of the amalgam in cast-iron tubes provided with 
receivers cooled by water. 

8. Smelting of the metals recovered by amalgamation in blacklead 
crucibles, and casting in iron moulds. 


W. Vz. 


On Cobalt Ultramarine. By W. Stutn.* 


To prove still further (comp. p. 166 and 860) that cobalt ultramarine 
is a mixture of aluminic silicate with 4CoO0,Co,0;, the author examined 
a sample of cobalt ultramarine, which was entirely free from arsenic, 
and contained only traces of phosphoric acid. The existence of a higher 
oxide of cobalt could be established only by heating ina current of 
hydrogen gas at the temperature of a Miischerlich’s furnace. A 
sample of previously ignited ultramarine lost 6°78 p.c. of oxygen, and 
left a black residue. By fusing in a silver crucible with pure caustic 
potash and extraction with water, the cobalt oxide (probably in com- 
bination with potash as cobaltic acid Co;0;) can be readily separated 
from the alumina and silica, and may be freed from potash in the usual 
manner, and weighed as metallic cobalt. The percentage composition 
of the ultramarine was thus found to be—silica, 4°00; alumina, 68°45 ; 
cobalt, 20°80; oxygen, 6°75. The oxide, 4CoO.Co,03, requires 6°58, 
that of CoO.Co,0; 7°52, of oxygen, hence it contained about four parts 
of the former to one of the latter oxide, 7.e., an oxide such as is obtained 
by igniting cobaltous oxide with free access of air. A further proof 
for the theory that cobalt ultramarine is a mere molecular mixture, 
was furnished by a synthetical experiment. Ordinary black cobaltic 
cxide was intimately mixed with pure alumina, and the mixture ignited, 


* Dingl. polyt. J., eci, 420. 
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whereby blue ultramarine was obtained. In order to succeed it is neces- 
sary that the alumina should be perfectly loose, the mixture made as 
intimate as possible, and that a vivid red heat should be applied for a 


sufficient length of time. 
W. V. 


On J. Schweiger’s New Painting Ground for Stereochromic Pictures. 
By Dr. FEICHTINGER.* 

THE ground recommended by Pettenkofer (cement and sand) possesses 
all the qualities required, such as regular absorptive power, durability, 
&c., but not being white is not regarded favourably by painters. 
Schweiger’s ground was devised in order to obviate this inconvenience. 
It consists of carbonate of lime, cement, and quartz sand, mixed with 
a solution of potash water-glass, of which so much is added that the 
mass can be laid on with a brush, and in greater quantity the more porous 
the ground is. The carbonate of lime may be either chalk or marble 
powder; the quartz-sand must be clean and well washed, and of even 
grain. The mass of carbonate of lime and quartz-sand together should 
be 3—4 times the volume of the cement. 


C. H. G. 


Process for Preparing Anthracene from Coal-tar Pitch, and Preparation 
of Dye-stuffs from Anthracene. By J. BRONNER and H. Gurz- 
HOW.t 

Tue pitch is distilled in gas-retorts with help of superheated steam. 

Anthracene is treated with twice its weight of nitric acid of 1:3—1°5 
sp. gr., cold or warm. The new product is washed by water and dis- 
solved, with or without purification, in the required quantity of warm 
sulphuric acid, and treated with the necessary amount of mercurous or 
mercuric nitrate. After the colouring matter has formed, it is taken 
up by some solvent, such as cold or boiling water, or alcohol, ether, 
carbon sulphide, alum solution, dilute alkalies, &c.; the solution is 
evaporated or precipitated by acids, and purified by crystallisation 
from solution, or by sublimation. 

For the preparation of alizarin from anthracene, the authors follow 
an improved process. The anthracene is converted into oxanthracene, 
which is then purified by sublimation. The latter is converted into 
alizarin by heating to 200°—-250° C. with twice its weight of concen- 
trated potash- or soda-ley, and after the termination of the reaction, 
is precipitated from the solution of the mass by addition of an acid. 
The alizarin is then washed. 


C. H. G. 
* Dingl. polyt. J., eci, 541—544. + Dingl. polyt. J., eci, 545. 
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On the Influence of the Secondary Extract Formation in Fermenting 
Mashes. By W. Scuvuurze. (Dingl. Polyt. J. cci, 438—461.) 


Action of Chromate of Potash on Thickening Materials.* 


WHEN a mixture of gum, dextrin, &c., with chromate of potash is used 
for discharging colours, it sometimes happens that washing will not 
leave the pattern white. This arises from the fact that such a mixture 
when exposed to light becomes partly insoluble, and consequently can- 
not be entirely removed from the cloth. The remedy is to work in 
rooms having yellow glass windows. 


C. H. G. 
On Rose-napthalene, or Magdala Red. (Dingl. Polyt. J. eci, 468.)— 


Directions for dyeing silk with this colour. 


A Fast Sul hur Black. (Dingl. Polyt. J. eci, 468.) 


On the Application of Disinfecting Powders containing Carbolic Acid. 
(Dingl. Polyt. J. eci, 470.) 


On Certain Applications of Bisulphide of Carbon. By H. Harpicke. 
(Dingl. Polyt. J. eci, 427—432.) 


A Colorimeter. By H. Rueineck.t 


Two thick glass plates, touching at one end and separated at the other 
by a platinum wire. The lower plate is engraved with a scale. 

The intensity of colour in a solution is measured by introducing a 
few drops of liquid between the plates, and observing at what point 
of the scale the lines below become invisible through the liquid. It was 
devised for measuring the opacity of milk. 


O. H. G. 


Ensom and Spence’s Process for Wool Washing and Dyeing. By 
C. Bouue.t 

Tue wool is thoroughly mixed with the washing solutions and dye- 
liquors, by blowing compressed air through the vats in which the 
operations are performed. The advantages of the process are saving 

. . e ed 
of labour, completeness of the washing, and saving of chemicals and 
dye stuff. Working details are given. 


Co a. &@ 


* Dingl. polyt. J., eci, 467. t Dingl. polyt. J., eci, 433. 
t Dingl. polyt. J., 435—438. 
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Note upon the Composition of French and other Beers Conswmed in 
Paris. By EH. Monter.* 


THESE beers may be divided into two classes, first, bitter beers, or 
‘those of the north of France, England, and Belgium; second, sweet 
beers, principally from Germany and Austria. 


Composition in 1,000 grams. 


Alcohol Dextrin 
— ape Glucose. albuminoid | Salts. 
tc (grams.) |substances,&c.} (grams.) 
(c.c.) : 
(grams.) 
North France ........ 40 ‘0 7°03 31°77 1°6 
boi a avadiiae 32°5 4°8 31-0 2-1 
58 pe ree 36-0 6°6 33:1 | 22 
f4-© | Burton (pale ale)...... 60°5 8°25 39 *35 2°8 
ss igs 55 ‘0 8°3 40°1 2 65 
PION 6:6: :0:0'4:s.010. 610: 56 *25 15:1 58 *4 2°52 
p Te i is alii aries 56°5 16:2 56°45 2-4 
De PED whnrvevnsesesese 52 °5 11°0 55 °3 2°3 
pe ee ee 53°75 13 *55 51°5 22 
& | Paris (called Strasburg) .. 47 ‘0 16°3 45 °0 2°65 
F is i - 45 ‘0 14°35 51°3 2 05 
a Me 47 °5 11 60 43 *4 2-0 


When the large quantities of glucose and dextrin found in the 
German beers have been obtained by the action of diastase upon 
starch, they have no hurtful effect upon the human system. These 
substances, however, are oftener produced by the action of sulphuric 
acid upon starch, in which case the beer is more difficult of digestion, 
producing thirst, and often provoking bronchial affections. In beers 
to which glucose has been added, the amount of sulphates sometimes 
rises to 15 grams per litre, the quantity present in natural beers being 
from 4 to 20 centigrams only. 

J. B. 


* Compt. rend., lxxiii, 801. 
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on, 1128. 

sulphocoumarilate, 50. 

Ammonio-ferrous sulphate, uselessness of 
for the estimation of chlorine, 753. 

Ammonio-nickel chromate, 108. 

Ammonium, 309. 

amalgams, compound, 491. 

carbamate, dissociation-tension of, 

1195. 

salts, action of normal and acid 
salts upon, 785. 

Amorphous sulphide of mercury, occur- 
rence of, in the mineral kingdom, 671. 

Amy] alcohol, normal, 1033. 

arsenate, 818. 

arsenite, 819. 

caprate, 360. 

—— -brucine, biniodide of, 400. 

tri-iodide of, 399. 

Amylene, a new, 1036. 

reaction of, with benzoyl dioxide, 
1041. 

Amyl-ether, diphenylallophanic, 394, 

Amylic ethers, normal, 1033. 

Amylic gallate, 821. 

valerate, preparation of, by oxida- 
tion of amyl alcohol, 902. 

Amyl-strychnine, tri-iodide of, 399. 

Analyses of soils, real value of, 276. 

Analysis, chemical use of bromine in, 
951. 

methods of, 155, 156. 

organic, notes on, 957. 

volumetric, sources of error in, 


156. . 

of water with the hydotimeter, 582. 

sulphuric acid estimation, 439. 

Anhydrides, action of phosphorous chlo- 
ride on, 491. 

formation of, 333. 

Anhydrite, 1180. 

Aniline, action of, on carbon tetrabro- 
mide, 782. 

chloral on, 931. 

cyanogen on, 142. 

sulphur chloride on, in pre- 

sence of carbon bisulphide, 264. 

black, preparation of oxidised, 

1098. 

colours, extraction of, 861. 

uses of, 971, 972. 

~— lacquers, transparent, 862. 

methylisation of the phenyl group 
in, 1060. 

Animal body, utilisation of certain inor- 
ganic constituents in the, 1072. 

proteids, aspartic and glutamic 

acids obtained from, 722. 

starch, 838. 


™esculentus, 429. 
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Animal substances, incineration of, 855. 

containing phosphorus, beha- 
viour of when undergoing decompo- 
sition, 734. 

Anthracene, derivatives of, 13. 

fluorescence of, 21. 

preparation of, from coal-tar pitch, 
and preparation of dye-stuifs from, 
1222. h 

Anthraflavie acid, 380, 1109. 

Anthraquinone, derivatives of, 534. 

fluorescence of, 22. 

nitrogen-compounds of, 531, 533. 

Antimonious chloride, action of water on, 
662. e 

Antimonite and antimonate of lead, 
crystalline compounds of, from Con- 
stantine, 1016. 

Antimony, action of, on carbon tetra- 
bromide, 784. 

examination for, 759. 

Apatite, 1180. 

Aprocrenic acid in mineral waters, 921. 

Arbutin, constitution of, 960. 

Argemone mexicana, oil of, 154. 

Argentic bromocoumarilate, 49. 

coumarilate, 47. 

Aromatic acids, isomerism of, 363. 

compounds, determination of the ' 

relative positions of the substituted . 

radicals in, 679, 824. 

cyanates, 138. 

—— hydrocarbons, new series of, 508, 
688. 

nitro-compounds, formation of, in 
alcoholic solution, 222. 

Arsenic acid, behaviour of, to hydrochlo- 
ric acid, 661. 

ethers of, 817. 

Arsenical pyrites of Reichenstein, for- 
mula of, and percentage of gold in, 
203. 

Arsenic and arsenious anhydrides, re- 
action of phosphorous chloride on, 
491. 

estimation of, as ammonio-mag- 

nesic arsenate, 589. 

as arsenious sulphide, 587. 

as uranic pyro-arsenate, 593. 

examination for, 759. 

—— gravimetric estimation of, 587. 

—— in hydrogen sulphide, 889. 

volumetric estimation of, 953. 

Arsenious acid, ethers of, 817. 

Artesian well at Rochefort, 1181. 

Ash-analysis of the cabbage, 1208. 

-constituents of the seeds of the 

Egyptian Acacia nilotica and Hibiscus 
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Aspartic acid, occurrence of, among the 3 
decomposition-products of proteids, t 
Lhd 
721. 
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Aspartic acid, products obtained from, 
129. 

Atacamite crystals from South Australia, 
1180. 

Atomic weights of cobalt and nickel, 
1006. 

weights, relations between, 884. 

Atoms, theory of the linking of, 331. 

Aurine, 466. 

Automatic thermo-regulator, 639. 

Autumnal foliage, tints of, 184. 

Avogadro’s law, 300. 

Azo-compounds of resorcin, 830.. 

Azurite, formation of, 201. 


B. 


Babingtonite, 506, 1180. 

Balance-sheet of the Chemical Society, 
(1870—71), 628. 

Baric bromocoumarilate, 49. 

coumavilate, 47. 

—— disulphocoumuarilate, 53. 

sulphocoumarilate, 51. 

Barium, amounts of, ir certain minerals, 
1177. 

—— cobalticyanides, 590. 

—— double cyanides containing, 389. 


estimation of sulphur by, 1085. 

pyrovanadate, 33. 

valerate, 1045. 

Bark, Peruvian, methods of determining 
the amount of alkaloids in, 1217. 

Barley-plant, observations relative to 
the life of the, 578. 

Baryta, occurrence of, in silicates, 674. 

volumetric estimation of, 436. 

Base, new, from extract of meat, 716. 

Bases, C,H 2,—;7.H,N, formation of 
secondary monamiues by the action of, 
onnaphthylamine hydrochloride, 1059. 

soluble in water, heat of neutralisa- 
tion of, 473. 

Bat, excrement of, 424. 

Battery, Kohifiirst’s copper-zine, 480. 

Beer, areometric analysis of, 602. 

Beers consumed in Paris, composition of, 
1224. 

Beer-yeast, fatty constituent of, 942. 

Bees-wax, optical analysis of, 858. 

Beet-root, distiliation of, 433. 

distribution of mineral substances 

in, 853. 

results of manures applied to, 854. 

Benzamarone, 540. 

Benzene, action of sulphur on, 219. 

-derivatives, constitution on, 824. 

remarks on the constitution 

of the, 686. 

group, toxicology of, 1078. 

hexchloride, 1028. 


Benzene, purification of, 219. 

series, isomerism in, 680. 

-sulphonic acid, 556. 

-sulphonic or phenylsulphurous 

acid, from sulphanilic acid, 826. 

Benzene tetrachloride, action of zine on, 
1040. 

Benzenes, twice-substituted, constitution 
of, 825. 

Benzhydryl-benzoic acid, 689. 

Benzoic acid, action of phosphorous 
chloride and bromine on, 552. 

Benzoin, 536. ‘ 

Benzophenone, two modifications of, 
832. 

Benzoyl-benzoic acid, 689. 

chloride, action of potassium sul- 

phydrate on, 900. 

action of sulphuric acid on, 


125. 
— use of, as a test for alcohol, 

1093. ° 

dioxide, and its re-action with amy- 

lene, 1041. 

hydride, action of liquid phosgene 
on, 338. 

Benzylbenzene, 688. 

Benzyiic alcohol, action of cyanogen 
chloride on, 926. 

—— action of urea-nitrate on, 928. 

Benzylic carbamate, 927. 

ethers, 909. 

Benzylidene-oxamide, 151. 

Benzyl urea, 928. 

Beryllium, platinocyanides and tartrates 
of, 1013. 

platinum chloride, 202. 

Bessemer flame, optical examination of, 
97, 98. 

Betaine of the phosphorus series, 1066. 

Beyrichite and Millerite, 1176. 

Bile, blue colouring matter in, 1204. 

urea a normal constituent of, 423. 

Biliary pigments, 419. 

Birds, cheinical relations of the nuclei 
of the blood-corpuscles in, 740. 

Bismuth, double salts of alkaloids con- 
taining, 930. 

oxide, use of, in incinerating 
animal and vegetable substances, 855. 

Bisulphide of carbon. See Carbon Bi- 
sulphide. 

Bisulphites, alkaline, behaviour of some 
diazo-compounds to, 1196. 

Bisulphite, potassic, spontaneous decom- 
position of, 1167. 

Bitter almond oil, action of nascent 
hydrogen on, 384. 

Biuret, 716. 

and allied compounds, 396. 

Black cummin, or Nigella seeds, 1067. 

lustre for sugar paper, 170, 
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Black snake-root, neutral crystallisable 
principle in, 409. 

Bleaching powder, determination of 
hvailable chlorine in, 751. 

with sulphurous acid, Bailey’s 
new process of, 452. 

Blood, composition of, in chyluria, 640. 

constitution of, 574, 838. 

influence of quinine on oxidation in 

the, 1202. 

manganese in, 1074. 

of man and mammals, contribu- 

tions to the knowledge of the, 736. 

and urine in leukhemia, 421. 

-corpuscles, chemical relations of 

the nuclei of, in birds and snakes, 

740. 

-globules, action of carbonic oxide 
on, 839. 

Blue colouring matter in the bile, 1204. 

from eserine, 719. 

Blue fire, 976. 

Boiling points of organic bodies, 483. 

Bone-ash, solubility of phosphates of, in 
carbonic water, 80. 

Bone-charcoal of sugar refineries, 868. 

Bones, fossil, determination of ossein in, 
733. 

Borates of sodium, action of, on ammo- 
nium salts, 786. 

Boric acid, basicity of, 200. 

Boric acid, heat evolved on addition of 
ammonia to solution of, 1130. 

Bornesite, 915. 

Boron, apparent volatilisation of, 997. 

spectrum of, 1147. 

Brass, determination of copper in, by 
titration, 758. 

electro-deposition of, 103. 

Brewing, use of glass vessels in, 868. 

Bromacetophenone, 258. 
Bromal, and the by-products of its 
manufacture, 558. ; 
Bromethylene-strychnine, tri-iodide of, 
399. 

Bromethyl-piperidine, 1063. 

Bromide, amylic, normal, 1034. 

Bromide of cyanogen, heat evolved in 
the formation of, 985. 

of iodine and bromine, action of, on 
chloroform, 778. 

——- propylic, normal, 1032. 

of silver, refraction and dispersion 

of light in, 653. 

of sodium, compound of, with cane- 
sugar, 271. 

Brominated derivatives of acetic anhy- 
dride, 231. 

Bromine, action of, on acetic aldehyde, 
133. 

action of, on carbon bisulphide, 773. 

— action of heat on, 993. 
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Bromine, action of, on iodoform, 778. 

recovery of, from residues, 784. 

— use of, in chemical analysis, 950. 

use of, instead of chlorine, for 

analytical purposes, 581. 

volumetric analysis of, 436. 

— -water as a test for phenol and 
allied substances, 1216. 

Bromo-a-sulphothymolic acid, 1054. 

Bromobenzoic acid, 3638, 826. 

Bromobenzonitrile, 923. 

Bromo-camphoric anhydride, 548. 

Bromochrysene, 693. 

Bromocodide, 404. 

Bromocoumarilic acid, 48. 

Bromocoumarin (a), 37. 

(2), 41. 

Bromocoumarins a and £, constitution 
of, 54. 

Bromocresol, 565. 

Bromodichloride of phosphoryl, solidifi- 
cation of, 1162. 

Bromodiethylin, 908. 

Bromodimethy]-protocatechuic acid, 830. 

Bromomalophthalic acid, 374. 

Bromonitrobenzene, 687. 

action of potassium cyanide on, 
220. 

Bromophenetolsulphurie acid, 1040. 

Bromopicrin, decomposition of, under 
the influence of heat, 775. 

Bromosulphobenzoic acid and its deriva- 
tives, 369. 

Bromosulphotoluenes, 1056. 

Bromotetracodeine, 404, 932. 

Bromotetramorphine, 932. 

Bromothymoquinones, 351. 


Bromotoluene, action of sodium on, 
510, 1029. 
(ortho-), sulpho-acids obtained 


from, 129. 
Bromotoluidines, decompositions of iso- 
meric, 713. R 
Bromotolylacetamide, 564. 
Brucine as a test for nitric acid, 581. 
tri-iodide of, 399. 
Burettes, movable holders for, 441. 
Burnt clay as a fertiliser, 279. 
iron and burnt steel, 790. 
Butter, colouring of, with carrot pig- 
ment, 968. 
Butyl acetate, normal, 521. 
alcohol, normal, formation of, from 
butyryl chloride, 229. 
Butylamine, 622. 
bromide, normal, 520, 523. 
butyrate, normal, 522. 
chloride, normal, 519. 
—— cyanide, normal, 522. 
Butylamines, 121. 
Butylene, 520. 
action of hydriodic acid on, 525. ee 
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Butyl-ethylic ether, normal, 520. 

Butylic alcohol of fermentation, acids 
produced by oxidation of, 125. ; 

normal, 516. 

alcohols, boiling points of, 523. 

butyrate, preparation of, by oxida- 

tion of butylic alcohol, 903. 

chloride, 809. 

Butylic iodide, 520. 

behaviour of, with alcoholic 

potash, 524. 


“Butyrate and acetate of calcium, distilla- 


tion-products of a mixture of, 385. 

Butyric acid, 359. 

aldehyde, conversion of, into buty- 
lic aleohol, 517. 

——+- — preparation of, 516. 

Butyryl chloride, conversion of, into nor- 
mal butyl alcohol, 229. 


C. 


Cabbage, ash-analysis of, 1208. 
Cadmium, heat of combustion of, 793 
oxide, influence exerted by the 
crystallisation of, on its heat of com- 
bustion, 870. 

sulphide as a yellow colouring for 
soap, 868. 

Caffeicine, decomposition of, by barium 
hydrate, 146. 

Calamine, siliceous, from Scharley in 
Upper Silesia, 1178. 

Calcareous substances, such as are found 
in the organism, artificial production 
of, 950. 

Calcium carbonate, hydrated, 801. 

cobalticyanides, 390. 

—— coumarilate, 47. 

—— pyrovanadate, 32. 

—— spectrum of, 1149. 

——- valerate, 1045. 

vanadates, 32. 

Calespar, 506. 

and sodic nitrate, isomorphism of, 
197. 

Calculi, urinary, 848. 

Calculus, intestinal, from a horse, 425. 

Calorimetric researches, Bunsen’s, 180. 

Camphor-group, new compounds in the, 
560. 


researches on compounds be- 
longing to the, 1048. 

Camphoric acid, 817. 

derivatives of, 548. 

reaction of, with hydriodic 
acid, 549. 

Camphoronic acid, 1049. 

Canadian oil, value of, as a solvent for 
extraction of oil seeds, 969. 
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Canals (irrigation), nitrous acid in the 
water and mud of, 950. . 

Cane-sugar, saline compounds of, 269. 

Caoutchouc of Borneo, sweet volatile 
principle found in, 915. 

dyeing of, with aniline colours, 

971. 

elasticity of, 798. 

vulcanised, and tenacity of various 
sorts of, 970. 

Capillary pyrites, 1176. 

Capric acid, derivatives of, 359. 

Caproic acid, formation of, in the acid 
fermentation of wheat-bran, 545. 

normal, 1034. 

Caprone, 360. 

Carbamate of ammonium, dissociation- 
tension of, 1195. 

benzylic, 927. 

Carbohydrates, formation of pyrocatechin 
from, 226, 849. 

Carbonate of calcium, hydrated, 801. 

on certain causes of differ- 
ence in the crystals of, 670. 

Carbon bisulphide, action of, on amido- 
benzoic acid, 238. 

action of bromine on, 773. 

certain applications of, 1223. 

detection of, 1090. 

hydrate of, 196, 488. 

preparation and purification 


of, 799. 


reactions of, with the hydrates 
of the alkaline earths, 1023. 
— remarks on Ballo’s supposed 

hydrate of, 304. 
solubility of, in alcohol, 800. 
solubility of, in water, 1023. 
chloride, new derivatives of, 900. 
condition of in iron and steel, 
104. 
of the Cranbourne Meteorite, 1023. 
from decomposition of carbonic 
oxide by iron, 1023. 
dioxide, absorption of, by charcoal 
under pressure, 78. 
doubling of the volume of, 

during its conversion into the monoxide, 

by taking up carbon, 304. 
—— disulphide. See Carbon bisulphide. 
— new sulphochloride of, 344. 
—— spectra of, 97, 1147. 
— sulphobromide, 781. 
tetrabromide, 773. 
— action of alcohol on, 784. 
—— —— action of aniline on, 782. 
— — action of antimony on, 784. 
—— —— action of ammonia on, 782. 
boiling point and specific gra- 
vity of, 780. 
formation of, in the manu- 
facture of bromal, 559. 
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Carbon tetrabromide, action of, on silver 
oxalate, 782. 

Carbonic acid, estimation of, in well 
water, 582. 

gas. See Carbon Dioxide. 

heat evolved on adding am- 

monia to solution of, 1130. 

influence of marl on the for- 

mation of, in soil, 751. 

physical characters of, 884. 

and alcoholic fermentation of so- 
dium acetate and ammonium oxalate, 
611. 

—— oxide, action of, on blood-globules, 
839. 


decomposition of, by the com- 

bined action of metallic iron and its 

oxides, 798. 

water, solubility of bone-ash phos- 
phates in, 80. 

Carbonyl chloroplatinite, 1011. 

cyanide, attempts to prepare, 900. 

Carmine, spectroscopic characters of the 
ammoniacal solution of, 1096. 

Carnine, a new base from extract of 
meat, 716. 
Casein and albumin, fundamental differ- 
ence between the structure of, 837. 
— artificial digestion of, by pepsin, 
731. 

— constitution of, 732. 

decomposition of, by heating with 
glacial acetic acid, 733. 

Cast iron, dry process for estimation of 
silicon in, 1212. 

Castor oil, circular polarisation of, 388. 

Cellulose, 543. 

composition and digestibility of the 

substance associated with, in the fibre 

of meadow hay, 576. 

formation of pyrocatechin from, 

226. 

function of, in the structure :and 

development of plants, 575. 

and lignin, comparative nutritive 
value of, 575. 

Cemented work, colouring of, 451. 

Cement, vegetable, of great adhesive 


power, 971. 

Cements, examination and composition 
of, 1097. 

Cement-stone, analysis of, found near 
Jena, 678. 


Cerite metals, 494. 

Cerium chloride, electrolysis of, 496. 

oxides, 495. 

— salts, 496. 

separation of, from lanthanum and 
didymium, 494. 

Ceruleolactine, 1014. 

Cerussite, 668. 

Cesspools, disinfection of, 971. 
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Chalcedony, remarkable concretions of, 
from Brazil, 327. 

Chamomile oil, blue, 258. 

Change of material in the adult sheep 
under uniform feeding, 729. 

Charcoal, animal, use of, for the decolora- 
tion of sugar-solutions in polarimetric 
analysis, 763. 

—— effects of pressure on the absorption 
of gases by, 76. 

Chemical dynamics, a law in, 1123. 

intensity of total day-light, measure- 

ment of, at Catania, during the total 

eclipse of December 22, 1870, 1141. 

motion, absolute magnitude of, 

300. 

Society, anniversary meeting of 

(March 30, 1871), 609. 

balance-sheet of (1870-71), 


628. 

—— —— donations to the library of, 
(1870-71), 624. 

proceedings at the meetings of, 

(1870-71), 605. 

——- substitution in plants, 428. 

Chloracetamide, 150. 

Chloracetic acids, action of sulphuric 
acid on, 125. 

Chloracetone, 921. 

Chloial, action of, on aniline, 931. 

alcoholate, action of phosphorous 
pentachloride on, 255. 

— combination of, with alcohols and 
amides, 257. 

conversion of, into aldehyde by in- 

verse substitution, 134. 

hydrate, analysis of, 254. 

and chloral alcoholate, 253. 

——- crotonic, 557. 

Chloral hydrate, detection of alcohol in, 
163. 
4.44. 

—— —— physiological action of, 748. 

on the quality of, 134. 

tests for, 254. 

valuation of, 761. 

-ethyl-alcoholate, action of phos- 
phorous pentachloride on, 696. 

Chlorate of potassium, action of heat 
upon, 1152. 

chemical actions exerted upon, 

by various substances, 1156. 

intimate action of substances 
which assist the decomposition of, 
1151. 

Chlorethyl-oxide, 513. 

benzene, 258. 

Chlorethylidene-propionic acid, products 
obtained by boiling, with milk of lime, 
362. 

Chlorhydrin of silicic ether, 918. 


estimation of the value of, 


es 
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Chloride, amylic, normal, 1033. 

butylic, 809. 

of carbon, new derivatives of, 
900. 

of cyanogen, action of, on benzylic 
alcohol, 926. 

heat evolved in the formation 


of, 985. 

of ethyl, action of chlorine on, 696. 
of lime and hyarochloric acid, action 
of, on morphine, 265. 

propylic, 808. 

and orthovanadate of lead, 34. 

of sodium, abnormal crystals of, 
1178. 

— aqueous, density and expansi- 
bility of, 1127. 

compound of, with cane-sugar, 


270. 


formation of transparent 
cubes of, 310. 

hydrated, from Etna, 1173. 
of silver, reduction of, by hydrogen, 
1009. 


refraction and dispersion of 

light in, 653. 

of triethyl-silicic acid, 918. 

Chlorides, action of phospiorus chloride 
on, 491. 

— action of sulphurit acid on organic, 
containing oxygen, 125. 

of silicon, 990. 

of sulphuryl, 489. 

Chlorimetry, improvements in, 1084. 

Chlorinated acids, formation of, 551. 

Chlorine, action of, on absolute alcohol, 
345. 

action of, on aldehyde, 556, 1056. 

action of, on ethyl-chloride, 696. 

action of, on hydrocyanic acid in 

aleoholiec solution, 136. 

action of, on various bodies of the 
3 carbon series, and on the isomerides 
of trichlorhydrin, 1190. 

— determination of available, in 
bleaching powder, 751, 858. 

group, spectra of bodies belonging 

to, 1144. 

growth of maize in solutions desti- 

tute of, 1082. 

uselessness of ammonio-ferrous sul- 

phate for the estimation of, 753. 

volumetric estimation of, 436. 

Chlorite family, 206. 

Chlorobromiodhydrin, 907. 

Chlorobromonitrin, 907. 

Chlorocodide, 404. 

Chlorocrotonic acid, 1046. 

Chlorocoumarin (a), 43. 

Chlorocoumarins a and £, constitution 
of, 54. 

Chloro-dicodeine-dimorphine, 932. 


Chloroform, action of bromide of iodine 
on, 778. 

detection of alcohol in, 163. 

effect of a current of moist air on, 

197. 

nitration of, 641. 

reaction of, 137. 

Chloronitrobenzene, heat evolved in the 
formation of, 874. 

Chloronitrosulphate of glyceryl, 907. 

Chlor-oxyetiiyl-trichlorethylidene, 255. 

Chlorophenolsulphoniec acids, 240. 

action of concentrated nitric 
acid on, 244. 

Chlorophthalic acid, action of sulphuric 
acid on, 125. 

Chlorophyll and some of its derivatives, 
1201. 

Chloropicrin, formation of, by nitration 
of chloroform, 641. 

Chloroplatinite of carbonyl, 1011. 

a-Chloropropionic acid, action of am- 
monia on, 127. 

Chloropropylene, identity of, as prepared 
from acetone or from allyl iodide, 
1190. 

Chlorotetracodeine, 405, 932. 

Chlorotetramorphine, 932. 

Chlorovaleraldehyde, 560. 

Cholic acid, action of melting caustic 
potash on, 382. 

action of phosphorus chloride on, 
381. 

Chromate of chromic oxychloride, 1170. 

of potash, action of, on thickening 
materials, 1223. 

Chromates, action of, on ammonium 
salts, 787. 

of nickel, 108. 

Chrome-green, analysis of, 442. 

Chrome iron-ore, analysis of, 762. 

Chromium compounds, on certain, 890. 

derivative obtained by heating 
potassium, dichromate with nitric acid, 
199. 

Chromometry, 183. 

Chromowulfenites, 501. 

Chrysanisic acid, 1054. 

constitution of, 555, 920. 

Chrysene, 692. 

Chrysenequinone, 693. 

Chrysohydroquinone, 693. 

Chyluria, composition of blood in, 740. 

Cimifuga racemosa, neutral crystallisable 
principle in, 409. 

Cinchona bark, application of molecular 
rotation to the estimation of, 857. 

new alkaloid from, 61. 

use of polarised light for the 
valuation of, 1095. 

Cinchonine sulphate, product obtained 
by heating, with hydrochloric acid, 981. 
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Cinchonine tri-iodide of, 399. 

Citric acid, action of hydrobromic acid 
on, 1047. 

Clay, burnt, use of, as a fertiliser, 279. 

‘Clays, improvement of refractory, for 
glass-making, 868. 

Clean and unclean surfaces in voltaic 
action, 990. 

Climate, effect of change of, on the 
human economy, 411. 

Clover-hay, assimilation of, by sheep, 
1074. 

—— percentage of fat and wax in, 1193. 

Coal, estimation of sulphur in, 1089. 

gases enclosed in, 899. 

Coal-tar, cresols of, 531. 

Coating of metals with nickel and cobalt, 
972. 

Cobalt, atomic weight of, 1006. 

coating of metals with, 972. 

detection of, by sodium sulpho- 

cyanate, 580. 

effect of black oxide of, in facilitat- 

ing the decomposition of potassium 

chlorate, 1155. 

testing for, with potassium ferri- 
cyanide, 757. 

Cobalticyanides, 389. 

Cobalt-ultramarine, 860, 1221. 

Cochineal, colouring matter of, 912. 

spectroscopic characters of the am- 

moniacal solution of, 1096. 

testing of, 601. 

Cockchafers, preparation of melolonthine 
from, 1201. 

Codeine, action of hydrobromic acid on, 
404. 

amorphous, 56. 

products obtained from, by the 
long continued action of hydrobromic 
acid, 932. 

Cerulein and Ceerulin, 833. 

Coke, estimation of sulphur in, 1089. 

Cold, alleged action of, in rendering iron 
and steel brittle, 167, 444. 

Colloid bodies containing mercury, 561. 

Colorimeter, 1223. 

Coloured tissues of plants, action of elec- 
tricity on, 796. 

Colouring matter, blue, in the bile, 1204. 

blue, derived from eserine, 


719. 
-—- of cochineal, 912. 
matters, new class of, 833. 
matter and oxalic acid, recovery of, 
from the wash-waters of madder in 
garancin making, 768. 
of turmeric, 152. 
matters, estimation of, by spectrum 
analysis, 602, 759, 760. 
Colours of natural objects, theory of, 
1150. 
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Columbites, composition of, 1013. 

Combustion furnaces, 438. 

Comfrey, prickly, composition and nutri- 
tive value of, 1082. 

Compensation method, measurement of 
the internal resistance of voltaic bat- 
teries by the, 649. 

Conductors, electromotive force of induc- 
tion in liquid, 651. 

Cones, use of porous hollow, as filters, 
1083. 

Conine, synthesis of, 143, 400. 

Copper, amount of, in iron, 312. 

determination of, in brass, by ti- 

tration, 756. 

electrodeposition of, 103. 

— Elkinston’s improvement in the 
manufacture of, 1100. 

existence of, in certain waters, 

1096 

new 
1091. 

—— plates, corrosion of, by silver ni- 
trate, 1008. 

sulphites, 1169. 

supposed native, 115. 

volumetric estimation of, 594. 

-zine battery, Kohlfiirst’s, 480. 

and zine, alloy of, Cu;Zn, 1167. 

Copying paper, permanent, for printed 
matter, 971. 

Coriaria ruscifolia, or Tutu plant, poison- 
ous principle of, 152. 

Coridine in tobacco-smoke, 1077. 

Cotton cloth, waterproofing of, 767. 

iodised, 967. 

Coumarilates, 47. 

Coumarilic acid, 45. 

Coumarin, constitution of bromo- and 
chloro-derivatives of, 53. 

dibromide, 37. 

dichloride, 43. 

new derivatives of, 37. 

Cow, influence of food on the production 
of milk in the, 414. 

Cream of tartar, estimation of, in wine, 
1211. 

Creatine, growth of maize in solutions 
containing, 1081. 

hydrochloride, preparation of, from 
urine, 942. 

Crenic acid in mineral waters, 921. 

Cresol, action of liquid phosgene on, 338. 

Cresol of coal-tar, 531. 

Cresolsulphurous acid, 828. 

Cresyl-naphthylamine, 1059. 

-purpuric acid, 239. 

Cronstedtite, 9. 

Crotonic chloral hydrate, 557. 

Cryptopine, 1065. 

Crystallisations from borax, 804. 

from microscosmic salt, 803. 


precipitating reagent for, 
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Cumidic acid, 240. 

Cupric oxide, effect of, in facilitating the 
decomposition of potassium chlorate, 
1152. 

—— sulphates, formation of basic, 1. 

— sulphate, reaction of, with potas- 
sium iodide, 581. 

—— valerate, 1045. 

Cuprite, formation of, 208. 

Curarine, chemical detection of, 600. 

Curcumin, 152. 

Cuticular substance, 576. 

Cyanacetic acid, electrolysis of, 701. 

Cyanacetone, 921. 

Cyanate of potassium, isomeric, 391. 

Cyanates, aromatic, 138. 

heat evolved in tle formation of, 
984. 

Cyanethine, homologue of, 397. 

Cyanic and Cyanuric ethers, compounds 
intermediate between, 392. 

ethers, new class of, 136. 

Cyanides, double, 389. 

Cyanide, propylic, normal, 1032. 

Cyanmethine, 397. 

Cyanoform, 901. 

Cyanogen, absorption of, by charcoal 
under pressure, 79. 

action of, on aniline, 142. 

action of, on triphenyl-guanidine, 

143. 

chloride, action of, on benzylic 

alcohol, 926. 

decomposition of, by hydrochloric 

acid in alcoholic solution, 388. 

series, thermochemical researches 
in the, 982. 

Cyanuric acid, reaction of, 140. 


D. 


Dambonite, 811. 

Daniell’s battery, constant form of, 
102. 

Daylight, measurement of the chemical 
intensity of total, at Catania, during 
the total eclipse of December 22, 1870, 
1141. 

Dechenite, 502. 

Decoloration of flowers and leaves by 
electric discharges, 881. 

Dehydration, and its importance to vege- 
table life and to fermentation, 331. 
Delta of the Mississippi, geology of, 675. 

Densities of liquids, 94. 

of saline solutions, 987. 

Density of elements compared with that 
of their oxides, 798. 

of some solutions, 1125. 

Deoxybenzoin, derivatives of, 539. 
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Deoxycodeine, 404. 

Descloizite, 502. 

Desmin, 1016. 

Detonating substances, 
of, 644. 

Dextrin, occurrence of, in the lungs of 
the porpoise, 426. 

preparation of pure, 1099. 

Diamido-anthraquinone, 532. 

Diammonio-zine chloride, formation of, 
in Leclanché’s manganese elements, 
496. 

Diamonds, occurrence of, in xanthophyl- 
lite, 667. 

Diamylene, constitution of, 216. 

Dianisol, 123. 

Diaphorite, 667. 

Diazo-compounds, behaviour of, to alka- 
line bisulphites, 1196. 

Diazoresorcin hydrochloride, 830. 

Diazo-resorufin, 830. 

Dibenzyl urea, 928. 

Dibromacetic acid, formation of, in the 
manufacture of bromal, 539. 

Dibromamidobenzoic acid, 365. 

Dibromanthracene, 15. 

action of sulphuric acid on, 19. 

Dibromide of coumarin, 37. 

Dibromobenzene, 119. 

Dibromobenzoie acid, 363. 

Dibromocoumarin (a), 39. 

(8), 42. 

Dibromonitrobenzoic acid, 364. 

Dibromonitrosulphobenzene, 1056. 

Dibromopyrene dibromide, 691. 

Dibromorthotoluidine, 1062. 

Dibromothymoquinone, 351. 

Dibromotoluenes, isomeric, 686. 

Dibutylamine, 122, 523. 

Dibutyloxamide, 121. 

Dibutyraldine, 401. 

Dicarbonyl-platinous chloride, 1012. 

Dicarbopyridenic acid, 144. 

Dicarboxyl-sulphocarbanilide, 238. 

Dichloracetin, 907, 

Dichloracetone (so-called), 1027. 

Dichloraldehyde, action of phosphorus 
pentachloride on, 1190. 

Dichlorallylene, 557. 

formation of, from trichlorocrotonic 
acid, 233. 

Dichloranthracene, 14. 

action of sulphuric acid on, 15. 

Dichlorethyl oxide, 514. 

Dichlorhydrin, oxidation-products of, 
1028. 

preparation of, 908. 

Dichloride of coumarin, 43. 

of sulphur, on the existence of, 
1163. 

Dichloriodhydrin, 907. 

Dichloro-dibromopropylene, 558. 
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Dichloromononitrophenols, 251. 

Dichloropiperonal, action of hot water 
on, 939. 

Dichloropiperonal chloride, 938. 

Dichlorphenolsulphonic acids, action of 
nitric acid on, 1112. 

Dichroism of iodine vapour, 993. 

Dichromates, alkaline, and gelatin, action 
of light on mixtures of, 304. 

Didymium, separation of, from cerium, 
lanthanum, and yttrium, 494, 495. 

Dict and exercise, effect of, on the elimi- 
nation of nitrogen, 412. 

Diethyl-diacetamide, 816. 

Diethyl glycollate, 908. 

Diethylphosphine, 715. 

Diethylphosphine, 569. 

protocatechuic acid, 829. 

—— pyrocatechin, 830. 

Diffusion apparatus, new, for extraction 
of plant juices, especially of the sugar- 
beet and sugar-cane, 1100. 

gaseous, 186. 

process, Schultze’s cold, 1100. 

Digestion, artificial, of casein by pepsin, 
731. 

Diglycollamic acid, 361. 

constitution of, 236. 

Diglycollic acid, 361. 

constitution of, 236. 

Dihydro-teti-azo-resorufin nitrate, 831. 

Di-amido-hydroxyl-anthraquinone, 534. 

Dilactamie acid, 128. 

Dimethylaniline and its homologues, 
formation of,’ 1061. 

Dimethylbenzene, 509. 

Dimethyloxybenzoic acid, 704. 

Dimethylphosphine, 835. 

Dimethylprotocatechuic acid, 829. 

Dimethylpseudopropy] carbinol, 1035. 

Dinas-stone, manufacture of, 1U99. 

Dinitro-acettoluide, 681. 

acridine, 711. 

aniline, 712. 

anthracene, 222. 

anthraquinone, 532. 

Dinitrobenzene, heat evolved in the for- 
mation of, 873. f 

heat of combustion of, 871. 

Dinitrochlorophenetol, 245. 

Dinitrochlorophenols, 244, 245, . 247, 
1113. 

Dinitrodibromhydrin, erythritic, 811. 

Dinitrodichlorhydrin, erythritic, 811. 

Dinitrodihydroxyl-anthraquinone, 535. 

heat of combustion of, 871. 

Dinitronaphthalene, 695. 

Dinitroparaioluidine, 683. 

Dinitropyrene, 690. 

Dinitrotoluene, derivatives from, 680. 

heat of combustion of, 871. 

Dinonyl ketone, 360. 
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Diorite, 112. 

Dioxybenzoic acid, 827, 828. 

Dioxythymoquinone, 353. 

Diphenyl-allophanic ethers, 394. 

-biuret, 395. 

derivatives of, 1053. 

Diphenylene oxide, 123. 

Diphenylmethane, 508, 688. 

Diphenylsulphocarhamide, decomposition 
of, by nitrous acid, 267. 

Dipropyl ketone (butyrone), 386. 

“ Discharge” process, recovery of tartaric 
and oxalic acid from the residues of 
the, 172. 

Disinfecting dressing for 
wounds, 769. 

powders containing carbolic acid, 
application of, 1223. 

Disinfection of cesspools and street gut- 
ters, 971. 

Dispersion, anomalous, 884. 

of light in silver iodide, bromide, 

and chloride, 653. 

spectroscopic phenomena produced 
by, 798. 

Dissociation in aqueous solutions of ferric 
chloride, 662. 

-tension of ammonium carbamate, 

1195. 

theory of, 880. 

Distillation of mixtures of liquids insolu- 
ble the one in the other, phenomena 
observed in, 975. 

simultaneous, of water ‘and certain 

alcohols insoluble in water, 1029. 

of wood, 1101. 

Disulphanthraquinonie acid, 20. 

fluorescence of, 22. 

Disulphide of ethyl, 904. 

of palladium, 313. 

Disulphobenzoic acid, 828. 

Disulphodichloranthracenic acid, 16. 

oxidation of, 20. 

Disulphocoumarilic acid, 52. 

Disulphodibromanthracenic acid, 19. 

oxidation of, 20. 

Disulphohydrazate of potassivm, 307. 

Disulphophenylic acid, 1054. 

Dithionate of lead, crystalline form of, 
1180. 

Ditotyl, 510. 

Donations to the library of the Chemi- 
cal Society, 624. 

Doubly refractive substance of striped 
muscular fibre, condition of the, 
735. 

Drainage, loss of plant-food in soils re- 
sulting from, 276. 

-water, composition of, from plots 
of land differently manured, 286, 
291. 

Dredgings from the Gulf Stream, 319. 


stinking 
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Dressing, composition of a French, for 
calico, 969. 

Drought of 1870, effects of, on some of 
the experimental crops at Rotham- 
sted, 430. 

Dulcite, artificial formation of, 810. 

Dyeing black and loading of silk, 971. 

wool amaranth colour with fuch- 
sine, 971, 

Dye-stuffs, preparation of, from anthra- 
cene, 1222. 

Dynamical theory of gases, elementary 
deduction of the fundamental equa- 
tion of the, 884. 

Dynamics, chemical, a law in, 1123. 

Dynamite, explosive force of, 648. 

use of, for breaking up large cast- 
ings, 772. 

—— and its use in war, 771. 

Dynamites, various, 769. 


E. 


Earth-ball from a horse, 425. 

Eau de Labarraque as a substitute for 
chloride of lime in discharging Turkey 
red, 172. 

Egg albumin, 572. 

nuclear structures in the yolk of 
the hen’s, 746. 

Eggs, preservation of, 866. 

Efflorescences from Lago 
analysis of, 1177. 

Electric conducting power of metallic 
sulphides and oxides, 302. 

discharge, decoloration of leaves 

and flowers by, 883. 

transport of salts by, 882. 

resistance in conductors, increase 

of, with rise of temperature, and 

measurement of, 478. 

sparks, decomposition of phospho- 
retted hydrogen by, 396. 

Electricity, action of, on the coloured 
tissues of plants, 796. 

new method of obtaining, from me- 
chanical force,.101. 

Electrisation of air and oxygen for the 
production of ozone, 994. 

Electrodeposition of copper and brass, 
solution for, 103. 

Electrolysis of alkaline bases and sul- 
phates, thermic researches on, 985. 
Electrolysis of chemical compounds, 

186. 

— peroxides prepared by, 306. 

of phthalic acid, 917. 

of potassium acetate, 916. 

of substituted derivatives of acetic 

acid, 701. 


d’Ansanto, 


Electromotive and electrolytic pheno- 
mena developed by gold and platinum 
in solutions of alkaline and hydric sul- 
phides, 481. 

—— fcrce on contact of different metals, 


99. 


of induction in liquid conduc- 

tors, 651. 

power of metallic sulphides, 652. 

Electroplating the interior of metallic 
pipes, 867. 

Electrostatic induction and decompo- 
sition of water, relation between, 101. 

Electrothermic methods of analysis and 
synthesis, 155. 

Elements, considerations on the system 
of, 483. 

density of, compared with that of 

their oxides, 798. 

relation of the spectral properties 
of, to their physiological properties, 
1078. 

Embrithite from Nertschinsk, compo- 
sition of, 671. 

Energy, voltaic, thermic researches on, 
1134, 1136. 

Eosite, 500. 

Epichlorhydrin, action of sulphuric acid 
on, 125. 

Epidote, composition of, 1172. 

from Iona, 5. 

Epioxyphenylhydrin, 1040. 

Ergot, chemical composition of, 
726. 

Erucie acid, action of fused potash on, 
703. 

Erythrite, compounds of, 811. 

Eserine, new blue colouring matter ob- 
tained from, 719. 

Essential oils, examination of, 1099. 

Ether, tribasic acetic, 515. 

derivatives of polyatomic alcohols 
and acids, 820. 

Ethers of arsenic and arsenious acids, 
817. 

—— diphenylallophanic, 394. 

isodicyanic, 392. 

new class of, cyanic, 136. 

Ethyl alcohol, formation of, from acetyl 
chloride, 228. 

synthesis of normal propyl 

alcohol from, 1030. 

thermal effects -of the combi- 
nation of, with bases, 976. 

—-— arsenate, 817. 

arsenite, 818. 

—. - bases, separation of, by means of 
oxalic ether, 262. 

caprate, 360. 

— chloride, action of chlorine on, 
696. 


724, 


chlorine-derivatives of, 512. 
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Ethyl chloride, monochlorinated, 923. 

gallate, 821. 

— glycerate, 908. 

— iodide, action of phosphine on, 
569. 


effect of a current of moist 
air on, 197. 

—— nitrate, heat evolved in the forma- 
tion of, 872. 

oxide, chloro-substitution products 
of, 513. 

—— sulphides, 904. 

trinitro-orcinate, 358. 

Ethylbrucine, periodides of, 399. 

Ethylcinchonine, tri-iodide of, 399. 

Ethyldiacetic acid, action of phosphorous 
pentachloride on, 812. 

Ethyldibenzoin, 536. 

Ethyldibutyl oxamate, 122. 

Ethylene bases, 141. 

preparation of, on the large 

scale, 930. 

bromide, 

water, 1027. 

iodide, actionof, on acetylide copper, 

903. 

structure of, 1027. 

—— sulphethers of, 1189. 

—— -diperidyl-diamine, 1063. 

—— -dilactamic acid, 127. 

-lactamic acid, 127. 

—— -lactic acid, purification of, 361. 

— -protocatechuic acid, 1051. 

Ethyl-ether, diphenylallophanic, 394. 

Ethylic-ethyldiacetate, action of ammonia 
on, at high temperatures, 816. 

Ethylidene-lactic acid, 546. 

Ethyl-lactic acid, 127. 

Ethyloxy-oxalylchloride, 820. 

Ethyl-phenyl ketone, oxidation of, 1058. 

Ethyl-phosphine, 715. 

Ethyl-quinine, tri-iodide of, 399. 

Eugenol, 704. 

Euosmite, distinction of, from eintnew 
nite, 1175. 

Evaporation and condensation of solid 
bodies, length of time required for, 
879. 

Exalbumin, 1071. 

Excrement of the common bat, 424. 

Exercise, effect of, on the elimination of 
nitrogen, 412. 

Expansibility of some solutions, 1125. 

Expansion of gases, variations in the 
coefficient of, 475. 

of liquids, 94. 

Explosive force of gunpowder and other 
detonating substances, 644. 

Extract of meat, new base from, 716. 

Eudiometer with movable spark wires, 
304. 


decomposition of, by 
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F. 


Fat, determination of, in soft soaps, 969. 

amount of digestible, in fodder, 
1192. 

Fats, animal, extraction of, 1097. 

melting and solidifying points of, 
476. 

—— purification of, 459, 460. 

vegetable, elementary composition 
of, 1192. 

Fatty acids in the fusel-oil of Hungarian 
wine, 359. 

constituents of beer yeast, 942. 

ketones, 561. 

Feeding, change of material in the adult 
sheep under uniform, 729. 

Felspar from Blansko in 
1177. 

Fermentation, acid, of wheat-bran, 545.' 

alcoholic, and mode of nutrition of 

_ the yeast plant, 426. 

production of ammonia in, 


Moravia, 


916. 

carbonic and alcoholic, of sodium 

acetate and ammonium oxalate, 511. 

of fruit, 836. 

new theory of, 897. 

-——— phenomena, considered in relation 
to dehydration, 336. 

Ferments, behaviour of, with phenol, 
840. 

Fermenting mashes, influence of second- 
ary extract formation in, 1223. 

Ferric chloride, dissociation in aqueous 
solutions of, 662. 

coumarilate, 48. 

— hydrate, 497. 

iodates, 108. 

Ferricyanide of potassium, action of 
light on, 303. 

use of, as a test for cobalt, 
nickel, and manganese, 757. 

Ferromanganese, estimation of 
ganese in, 756. 

Fertilising matters: necessity of adding 
them to the land in quantities larger 
than those which are removed in the 
crops, 282. 

Filters, use of porous hollow cones as, 
1083. 

Fire, red, green, and blue, 970 

Fire-clays, 960. 

“First Runnings” from the alcohol 
manufacture, observations on, 1187. 

Fish-roes, albumin from, 968. 

Flames, reversed, 187. 

Flesh-juice of Phocena communis, 426. 

Flour, examination of, 164, 858. 

Flowers, decoloration of, by the electric 
discharge, 883. 

Fluobenzene, 368. 


— 


man- 


Fluobenzoic acid, 368. 

Fluorescein, 911. 

Fluorescence, 482, 798. 

— of anthracene and its derivatives, 
21. 

of peppermint oil, 154. 

Fluorescent solutions, colour of, 992. 

Fluorescin, 834. 

Fluorine-compounds, application of cer- 
tain, to the preparation of frosted 
glass for photographic purposes, 166. 

Fodder, amount of digestible fat in, 
1192. 

Food, influence of, on the production of 
milk in the cow, 414. 

supplies of Paris during the late 
siege, 459. 

Formic acid, conversion of, into methyl 
alcohol, 343. 

synthesis by means of nascent, 


859. 

Formule, structural, 331. 

Fossil bones, determination of ossein in, 
733. 

resin, perhaps related to the amber- 
producing Flora, 892. 

Francolite from Cornwall, 3. 

Freezing of water, 795. 

Freislebenite, 667. 

Fruit, fermentation of, 836. 

Fuchsine, dyeing wool amarenth-colour 
with, 371. 

refraction-relations of, 884. 

Fungi, nutritive and assimilative pro- 
cesses in, 1205. 

Furnace temperatures, measurement of, 
by increase of electric resistance in 
conductors with rise of temperature, 
478. 


G. 


Gahnite, 115. 

Gaize, use of, for the preparation of alka- 
line silicates, 763. 

Galactin, 1071. 

Gallein, 699. 

and Gallin, 833. 

Gallic acid, a derivative of, 374. 

formation of, 706. 

oxidation of, by electrolysis, 


918. 

ethers, 821. 

Gallin, 700. 

Galvanic battery. See Voltaic Battery. 

elements, apparatus for the conve- 
nient arrangement of certain combi- 
nations of, 884. 

Gaseous mixtures, force of detonating, 
300. 


motion and equilibrium con- 
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sidered with especial reference to the 
diffusion of, 884. 

Gases, absorption of, by soils, 853. 

automatic thermoregulator for use 

in the preparation of, 639. 

compressibility and dilatation of, 

874. 

effects of pressure on the absorp- 

tion of, by charcoal, 76. 

elementary deduction of the funda- 

mental equation of the dynamical 

theory of, 884. 

enclosed in coal, 899, 

internal motion of, 797. 

law of Dulong and Petit relat- 

ing to, 300. 

molecular volumes of, 300. 

relation between chemical composi- 

tion and refractive power of, 133. 

resulting from the explosion of 

nitroglycerin, method of determining, 

1219. 

simple, spectra of, 991. 

spectra of incandescent, 483. 

— theory of the molecular motions of, 
884. 

—— unequal heat-conducting power of, 
298. 

variations in the coefficient of ex- 
pansion of, 475. 

Gas-washing and gas-absorption appa- 
ratus, 797. 

Gaultheria-oil, constitution of, 959. 

Gelatigenous tissues, occurrence of, in 
invertebrata, 849. 

Gelatin and alkaline dichromates, action 
of light on mixtures of, 304. 

relief-forms, silvering of, for galva- 

noplastic work, 767. 

solubility of, in glycerin, 724. 

Gelatiniform matter, 1071. 

Geraniol, 261. 

Geranium oil, Indian, 261. 

Germination of oleaginous’seeds, 1207. 

-~—— of seeds, experiments on, 748. 

Gilding of silk, 450. 

Girona resin, distinction of, from ros- 
thornite, 1175. 

Glass, frosted, preparation of, by means 
of certain fluorine compounds, 166. 

silvering of, 859. 

vessels soiled with 

cleansing of, 972. 

use of, in brewing, 868. 

Gluconie acid, 547. 

Glucose-containing sugars, examination 
of, 91. 

Glucosophosphoric acid, 924. 

Glue for paper labels on bottles, 971. 

Glutamic acid, occurrence of, amongst 
the decomposition-products of pro- 
teids, 721. 

4 P 


petroleum, 
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Glycerate of ethyl, 908. 

Glycerin and allyl compounds, relations 
between, 906. 

some derivatives of, 907. 

derivatives, C;H;Cl,I, isomerism of, 
907. 

—— distillation and boiling point of, 84. 

thermal effects of the combination 
of, with bases, 976. 

Glyceryl chloronitrosulphate, 907. 

Glycocholic acid, improved method of 
obtaining, 382. 

Glycollate, diethylic, 908. 

Glycollic acid, on an aromatic, 375. 

Gold, absorption of sulphur by, 765. 

in arsenical pyrites of Reichen- 

stein, 203. 

and silver, improved process of ex- 

tracting, from the arseniosulphides of 

lead, copper, &e., 447. 

Rivot’s process of extracting, 

from their ores, 1219. 

from Vancouver’s Island, 203. 

-ruby glass, 972. 

Granites of Scotland and Donegal, 208. 

Granulytes of Saxony, 807. 

Grape-seed oil, 703. 

Grape-sugar, decomposition of, by cupric 
oxide in alkaline solution, 914. 

Graphité from Styria, 203. 

Green fire, 970. 

Greenstone, 112. 

Guaiacum, tincture of, as reagent, 581. 

Guanidine, preparation of, 263. 

Guanidines, synthesis of substituted, 
143. 

Guanine in the urine of the heron, 848. 

Gulf-stream, rocks and other dredgings 
from, 319. 

Giimbelite, 325. 

Gum, thermal effects of the combinations 
of, with bases, 978. 

Gun-cotton, 171. 

explosive force of, 648. 

heat evolved in the formation of, 
873. 

Gunpowder, explosive force of, 644. 

Gutta-percha, dyeing of, with aniline- 
colours, 971. 

Gypsum of Wasenweiler, 1180. 


H. 


Heematin, action of reducing agents on, 


737. 


sulphuric acid on, 736. 
behaviour of, when treated with 
phosphorous chloride containing free 
phosphorus, 738. 

preparation of, from crystals of 
hemin, 736. 
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Hematolin, 737. 

Hematoxylin, 541. 

Heematoporphyrin, 737. 

Hemochromogen, 738. 

Hemoglobin, constitution of, 739. 

decomposition of, in absence of 
oxygen, 738. 

Hay, composition and digestibility of the 
substance associated with cellulose in 
the fibre of, 576. . 

----— percentage of fat and wax in, 1193. 

Heat of combustion of cadmium oxide, 
influence of crystallisation upon, 870. 

of magnesium, indium, cad- 

mium and zine, 793. 

of magnesium and zinc, 643. 

-conducting power of gases, 298. 

—— disengaged in the reactions of me- 
tallic oxides, effect of calcination on, 
869. 

evolved or absorbed in the solution 

of sodium phosphate containing dif: 

‘ferent quantities of water of crystalli- 

sation, 1131. 

in the combination of alcohols 

with bases, 976. 

in the formation of aqueous 

solutions, 474. 

in the formation of various 

nitrogen compounds, 645. — 

influence of, on the evolution of 

oxygen by water-plants, 1080. 

new facts concerning the communi- 

cation of, 1128. 

of neutralisation, 875. 

of bases soluble in water, 473. 

phenomena accompanying the 

transformation of nitrogen tetroxide 
into nitric acid, and the introduction 
of these bodies into organic com- 

pounds, 871. 

specific, of saline solutions, 468. 

Hen’s egg, nuclear structures in the yolk 
of, 746. 

Herbaceous vegetables. See Vegetables. 

Heron, guanine in the urine of, 848. 

Hexahydrophthalie acid, 373. 

Hexamidalbumin-sulphuric acid, 410. 

Hexhydropyrene, 691. 

Hexiodide of amylbrucine, 400. 

Hibiscus esculentus, ash-constituents of 
the seeds of, 429. 

Himalaya tea, 571. 

Hofmann’s tyrosine reaction, 406. 

Horse, analysis of an earth-ball and in- 
testinal calculus from, 425. 

Human economy, effect of change of 
climate on, 411. 

Humate of ammonia, 748. 

Humite, crystalline form of, 506, 

Hydracids, action of, on the quinine al- 


kaloids, 931. 


J 
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Hydriodic acid, specific gravity of aqye- | Hydromellitic acid, products obtained 
ous, 655. \ by heating, with sulphuric acid, 372. 
Hydro-acridine, 711. \ Hydropiperoin, action of acetyl chloride 
insoluble, 712. Kon, 934. 
Hydro-amido-tetrazo-resorufin hydro- action of nitric acid on, 935. 
chloride, 831. Hydropyromellitic acid, products of dis- 
Hydrobenzoin, 384. tillation of, 373. 
Hydrobromie acid, action of, on citric Hydrequinones, red phthalein formed by 
acid, 1047. heating with phthalic and sulphuric 
« action of, on oxide of triethyl- acids, Q11. 
7 phosphine, 637. Hydrothymoquinone, 351. 
é — specific gravity of aqueous, | Hydotimeter, water analysis with the, 
: 486. 582. 
= Hydrocarbon, C;H,,, and its derivatives, | Hydrozincite of Auronzo, 893. 
2 1027. Hyoscine, 149. 
Hydrocarbons, chemical structure of | Hyoscinic acid, 149. 
some non-saturated, 214. Hyoscyamine, preparation and compo- 
new modes of formation of, 895. sition of, 149. 
— series of aromatic, 508, 688. Hypersthene, identity of amblystegite 
of the series C,H, + 2, researches with, 1179. 
on, 896. iridescent lamin in, 1174. 


Hypersthenite, zircon in, 205. 
Hypobromite of sodium, estimation of 
urea by means of, 162. 


Hydrochloric acid, action of, on ossein, 


action of, on oxide of triethyl- 
phosphine, 635. 
aqueous, density and expan- 
sibility of, 1127. 


behaviour of arsenic acid to- I. 

wards, 661. 

specific heat, density, and ex- Ice calorimeter, 180, 643. 

pansion of, 95. Igasurine, 409, 

Hydrocotarnine, 1065. | Illuminating gas, composition of perma- 
Hydrocyanic acid, action of chlorine on, nent, obtained from the decomposition 

in alcoholic solution, 136. of petroleum naphtha, 864. 

—— aqueous, formation of urea by | Ilmenium (?), constitution of compounds 

decomposition of, 1067. of, 807. 

—- thermal effects produced in | Ilsemanite, a new molybdenum salt, 

the formation and decomposition of, | 1173. 

982. Ilvaite of Nassau, 1180. 
Hydro-diazo-resorufin hydrochloride, 830. | Incinerating animal and vegetable sub- 
Hydro-electric forces, measurement of, | stances, new method of, 855. 

101. | Indigotin, new solvent for, 268. 
Hydrofluorie acid, estimation of free, | solvents for, 568. 

854. | Indium, 664. 

Hydrogen, action of, on iron oxide, 103. | atomic weight of, 182. 
action of, on nitric acid, 885. | —— heat of combustion of, 793. 
——- action of nascent, on bitter almond —- specific heat of, 182. 
oil, 384. | Induction, electromotive force of, in 
chloride, gaseous, analysis of, by | liquid conductors, 651. 
means of iron, 156. Infusorial silica, use of, 764. 
gas, preparation of, 164. Inorganie constituents, utilisation of 
preparation of pure phosphoretted, certain, in the animal body, 1072. 
305. Inosite, occurrence of, in the lungs of 
reduction of silver chloride and | _ the porpoise, 426. 
iodide by, 1009. Intestinal calculus from a horse, 425. 
sulphide containing arsenic, 889. Inuloid, a soluble modification of imulin, 
estimation of, in presence of 348. 
carbon dioxide, 582. Invertebrata, occurrence of gelatigenous 
temperature of decomposition tissues in, 849. 
of, 889. Todacctamide, 150. 


Todates, ferric, 108. 
Iodethylene-propionic acid, products ob- 
4 2 


_ 


volumetric estimation of typical, in 
ammonia bases, 957. 
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tained by boiling, with milk of lime, 
362. 

Todide, amylic, normal, 1034. 

— of cyanogen, heat evolved in the 
formation of, 985. 

of ethylene, action of, on acetylide 

of copper, 903. 

of potassium, reaction of, with cu- 

pric sulphate, 581. 

propylic, normal, 1032. 

of silver, decomposition of, 313. 

reduction of, by hydrogen, 


1009. 


—_. 


refraction and dispersion of 

light in, 653. 

of sodium, compound of, with cane- 
sugar, 272. 

Iodine, action of, on insoluble sulphides, 


chloride of, 197. 

contamination of, with iodine-cya- 

nide, 763. 

detection of, in the form of metallic 

iodides, 1084. 

-green on alpaca, with water-glass, 

1098. 

vapour, dichroism of, 993. 

volumetric analysis of, 436. 

Todised cotton, 967. 

Todobenzoic acids, isomeric, 702. 

Todochromate, potassic, 801. 

Todoform, action of bromine on, 778. 

B Iodopropionic acid, 235. 

action of ammonia on, 127. 

Todosulphates, luteo- and roseo-cobaltic, 
derivatives of, 1169. 

Iodosulphuric acid and iodosulphates, 
1164. 

Iridescent laminz in hypersthene, 1174. 

Trish sea, water of, 506. 

Tron, action of water on, 103. 

alleged action of cold in rendering, 

brittle, 444. 

amount of copper in, 312. 

— burnt, 790. 

— condition of carbon and silicon in, 
106. 

—— dry process for the estimation of 
silicon in, 1212. 

— effects of cold upon the strength 
of, 167. 

estimation of phosphorus in, 159. 

estimation of sulphur in, 159. 

galvanised, estimation of zinc in, 

161. 

and manganese, alloys of, their 

production, and application to the 

manufacture of steel, 169. 

meteoric, from the desert of Ata- 
cama, 1180. 

— meteoric, three masses of, 1020. 

from Wisconsin, 329. 
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Iron ores, separation and utilisation of 
phosphoric acid in, 1219. 

oxidation of, 198. 

oxide, action of hydrogen on, 103. 

and its oxides, decomposition of 
carbonic oxide by the joint action of, 
798. 

—— pyrites, utilisation of the residue 
obtained from roasting, 449. 

salts, the cause of sterility in peaty 

soils, 279. 

smelting, chemical phenomena of, 

446. 

volumetric estimation of, by potas- 
sium iodide, 594. 

Irrigation canals, nitrous acid in the 
water and mud of, 950. 

Tsobiuret, 396. 

Isobutylanisol, 221. 

Lsobutylbenzene, 220. 

Isobutylic alcohol, derivatives of, 121. 

Isobutyric acid, oxidation of, 126. 

Isocyanate of potassium, 391. 

Isodicyanic ethers, 392. 

Isodinaphthyl, 1184. 

Isohydrobenzoin, 385. 

Isohydropiperoin, 9335. 

Isomerism in the benzene series, 680. 

Isomorphism of sodic nitrate and cale 
spar, 197. 

Isonitriles, new mode of forming, 137. 

Isophthalic acid, 826. 

transformation of bromoben 
zoic acid into, 367. 

Isosulphocyanate of potassium, 391. 

Isotetrachloro - diacetone - cyanhydrin, 
922. 


J. 


Jaulingite, distinction of, from rosthor- 
nite, 1175. 


K. 


Kaolins, comparative pyrometric valua- 
tion of, 450. 

Ketones, fatty, 561. 

Ketones, oxidation of, 1057. 

Kieserite, 1179. 

Killas, 110. 


L. 


Lactic acid, 127. 

conversion of acetone into, 919. 

from flesh, 362. 

—— formation of, from sugar without 
fermentation, 546. 


ae 
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Lactic acid, heat produced by the com- 
bination of, with bases, 980. 

Lactonic acid, 547. 

Land, conditions of fertility of, 278. 

Lantanuric acid, 1200. 

Lanthanum, separation of, from cerium, 
didymium and yttrium, 494, 495. 

Lanuginic acid, 381. 

Laudanine, 1064. 

Laudanosine, 1065. 

Lead, alloys of, 1166. 

antimonite and antimonate, crystal- 
line compounds of, from Constantine, 
1016. 

—— basic pyrovanadate, 34. 

chloride with lead orthovanadate, 


34. 


dioxide, influence of, in facilitating 
the decomposition of potassium chlo- 
rate, 1155. 

—— molybdates and vanadates of, 500. 

orthovanadate, 54. 

oxalate, calcination of, 1157. 

and platinum, alloy of, 202. 

vanadates, 33. 

Leaden bullets, melting of, by impact on 
iron plates, 798. 

Leadhills, new mineral from, 500. 

Leads of the Upper Hartz, composi- 
tion of, 604. 

Leaves, decoloration of, by electric dis- 
charges, 883. 

green colour of, 654. 

transpiration of watery fluid by, 
850. 

Lecture experiments, 186, 187, 304. 

Leidenfrost’s phenomenon, 974. 

Lerp-amylum and Jerp-manna, 543. 

Leucine, compound of, with cupric oxide, 
720. 

behaviour of, with the nitrates of 

mercury, 720. 

obtained by heating serum albumin 

with water, 733. 

from vegetable proteids, 719. 

Leukhemia, blood and urine in, 421. 

Library of the Chemical Society, dona- 
tions to the (1870—71), 624. 

Light-absorption, cognection of optical 
and chemical, 302. 

Light, action of, on mixtures of alkaline 
dichromates and gelatin, 304. 

on red prussiate of potash, 


303. 

from clouds, constant colour and 
intensity of, 183. 

effect of, on haloid salts of silver, 
481. 

influence of, on the evolution of 
oxygen by water-plants, 1080. 
refraction and dispersion of, in sil- 
ver iodide, bromide, and chloride, 653. 


Light, sensitiveness of haloid silver-salts 
to, 302. 

-printing, improvements in, 1100. 

Lignin and cellulose, comparative nutri- 
tive value of, 575. 

function of, in the structure and 
development of plants, 575. 

Lime plants, 1209. 

prevention of injury from the pre- 

sence of in brick clay, 765. 

use of, as manure, 278. 

Limestone, oil-bearing, of Chicago, 674. 

Linen, waterproofing of, 767. 
Liquid conductors, electromotive force 
of induction in, 651. 
Liquids of low boiling point, condensa- 
tion of, 441. 

phenomena observed in the distilla- 

tion of certain mixtures of, insoluble 

the one in the other, 975. 

specific heats, densities and expan- 

sions of, 94. 

thermo-electric action of, 476. 

Lithia-mica, occurrence of, in the Fichtel- 
gebirge, 1180. 

Lithium minerals, behaviour of before 
the spectroscope, 312. 

solubility of, in liquid ammonia, 
310. 

Litkiophorite, 205. 

Luminous tubes with exterior electrodes, 
1141. 

Liineburgite, 326. 

Lung, enormous proportion of earthy 
matter in a human, 424. 

Luteo-cobaltic iodosulphate, derivatives 
of, 1169. 

Lutidine in tobacco-smoke, 1077. 


M. 


Magdala-red, dyeing of silk with, 1223. 

Magnesia, separation of, from potash and 
soda, 955. 

Magnesium, burning of, in carbon dioxide, 
1880. 

heat of combustion of, 643, 793. 

oxychloride, hydrate of, 1168. 

sulphate springs of Hungadi Janos, 
near Ofen, 1021. 

Magnetic pyrites, 326. 

Maize, water-culture experiments with 
1081. 

Malting without germination, 458. 

Mammals, blood of, 736. 

Mammoth, proportion of ordinary to 
soluble ossein in the bone of a, 734. 

Man, blood of, 736. 

Manganate of potash, preparation and 
uses of, 868. 
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Manganese, umount of, in certain mine- 
rals, 1177. 

in the blood, 1074. 

estimation of, in spiegeleisen and 

ferromanganese, 756. 

oxides, effect of, in facilitating the 

decomposition of potassium chlorate by 

heat, 1155. 

salts, growth of maize in solutions 

containing, 1081. 

tisting for, with potassium ferri- 
cyanide, 757. 

Manganous valerate, 1045. 

Mangolds, assimilation of, by sheep, 
1674. 

Mannite, thermal effects of the combi- 
nation of, with bases, 977. 

Manometer for high pressures of gases, 
482. 

Manure, analysis of a universal, 854. 

Manures, modification of composition of, 
by soils, 293. 

Marl, influence of. on the formation of 
carbonic acid and nitric acid in soils, 
751. 

use of, as manure, 278. 

Meadow-hay, assimilation of, by sheep, 
1074. 


Meat-extract, new base from, 716. 

Melaphyres of the little Carpathians, 
321. 

Mellitic acid, 372. 

Mellophanie acid, 372. 

Melolonthine, 1201. 

Melting points of organic bodies, appa- 
ratus for estimating, 973. 

and solidifying points of fats, 476. 

Meneghinite, new locality of, 671. 

Mercaptan, perchloromethylic, 344. 

Mercurous coumarilate, 48. 

Mercury, apparent expansion of, 483. 

—— colloid bodies containing, 561. 

occurrence of amorphous sulphide 
of, in the mineral kingdom, 671. 

Mesitylene, sulpho-acids of, 376. 

Mesolite, 1018. 

Meta-iodotoluene, 682. 

Metaldehyde, presence of, in the “ first 
runnings,” obtained in the manufac- 
ture of alcohol from  sugar-beet, 
1188. 

Metallammonias 
189. 

Metallic oxides. See Oxides. 

vanadates, 28. 

vapours, reversal of the lines in the 
spectra of, 1142. 

Metals, action of sulphurous acid on cer- 
tain, 656. 

coating of, with nickel and cobalt, 

972. 


and Metallammines, 


percentage of fat and wax in, 1193. ° 
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Metals, dissolution of, without chemical 
action, 309. 
reduction of, from solution by me- 
tallic sulphides, and relation of this to 
the occurrence of such metals in the 
native state, 604. 
thermo-electric action of, 476. 
Metamidobenzoic acid, 365. 
Metanitro-orthoacettoluide, 683. 
-orthotoluidine, 683. 
Meta-ortho-toluylenediamine, 683. 
Meta-ortho-tolylene-diamine, 565. 
Metastannic chloride, formation of, 956. 
Metathiohydrobenzoic acid, 371. 
Metatolylacetamide, 564. 
Metatoluidine, derivatives of, 563, 682. 
Meteoric iron, three masses of, 1020. 
from the desert of Atacama, 


1180. 


from Wisconsin, 329. 
Meteorite (Cranbourne), carbon from, 
1023. 
of Danville in Alabama, 206. 
—— the Franklin, from Alabama, 329. 
of Searsmont, Maine, 1180. 
Meteorites, geology of, 808. 
metamorphism in, 503, 504. 
mineral constituents of, 116. 
Methyl alcohol, conversion of formic acid 
into, 343. 
arsenate, 818. 
arsenite, 819. 
caprate, 360. 
iodide, action 
569. 
trinitro-orcinate, 358. 
Methylbenzophenone, 689. 
Methylbrucine, pentiodide of, 400. 
Methylbrucine, tri-iodide of, 399. 
Methyleinchonine and -cinchonidine, tri- 
iodides of, 399. 
Methyldiphenylamine, 1060, 1197. 
Methylene iodides, preperation of, 1027. 
Methyl-ether, diphenylallophanic, 394. 
Methylethylene-sulphin-nitrate, 1189. 
Methylisation of the phenyl-group in 
aniline, 1060. 
Methylisethionic acid, formation of, 553. 
Methylphenyl ketone, oxidation of, 1057. 
Methylphosphine, 835. 
Methyistrychnine, tri-iodide of, 399. 
Mica, method of colouring, 862. 
Milk, analysis of, 165. 
composition of, and preparation of 
artificial, 865. 
condensed, 165. 
constitution of, 838, 
influence of food on the production 
of, in the cow, 414. 
-sugar in a vegetable juice, 915. 
Millerite, 1176. 
Mineral, new, from Leadhills, 500. 


of phosphine on, 
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Mineral, new, from Burmah, 114. 

manures and ammonia salts, dif- 
ferent effects of, as fertilisers, 283. 

Mineralogical notices, by N.S. Maske- 
lyne and W. Flight, 1. 

Mineral waters. See Waters. 

Minerals, amounts of barium and man- 
ganese in some, 1177. 

decomposition of, by sodium and 
potassium, 1210. 

Mississippi Passes, mud-lumps of the, 
675. 

Molasses, analysis of, 762. 

part played by salts and unerys- 
tallisable sugar in the generation of, 
454, 

Molybdate of ammonium, precipitation 
of small quantities of phosphoric acid 
by, 157. 

Molybdates of lead, 500. 

Molybdie acid, basicity of, 199. 

determination of, in plumbic 

molybdate, 758. 

recovery of, from residues, 


1092. 

utilisation of, for the colour- 
ing of silk, 867. 

Monacetorosaniline, 1062. 

Monamines, secondary, formation of, by 
the action of bases having the formula 
Cy Hon-7-Hon, 1059. 

Monazite, 324, 506. 

Monethylphosphine, 715. 

Monobenzyl urea, 928. 

Monobromobenzoie acid, 363. 

transformation of, into isoph- 
thalie acid, 367. 

Monobromophenetol, 1040, 

Monobromothymoquinone, 352. 

Monobromotoluenes, action of sodium 
on the two isomeric, 684. 

Monochlor-ethoxyl-ethylene, 515. 

Monochlorhydrin of glycol, action of sul- 
phuric acid on, 125. 

Monochlorides of diatomic and bibasic 
acids, 820. 

Monochlorinated ethyl chloride, 923. 

Monochlorocrotonamide, 1047. 

Monochlorocrotonic acid, 1046. 

chloride, 1047. 

Monochloro-dinitrophenols, 249. 

Monochloro-mononitrophenols, 249. 

Monochlorotetracrylic acid, 813. 

Monoethylphosphine, 569. 

Mononitro-anthracene, 222. 

Mononitrochrysene, 693. 

Mononitronaphthalene, 695. 

Monitroresorcin, 831. 

Monosulphodiphenylic acid, 1053. 

Monoxybenzoyl sulphur urea, 571. 

Montebrasite, 892. 

Monticellite, 506. 
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Monzonite, a new mineral species, 1178. 

Motion and equilibrium, with special 
reference to the diffusion of gaseous 
mixtures, 884. 

Morin, red compound obtained by heat- 
ing, with phthalic anhydride and sul- 
phurie acid, 912. 

Morphine acetate, decomposition of, in 
solution, 148. 

action of chloride of lime and hy- 

drochloric acid on, 265. 

action of nitrous acid on, 264. 

action of zine chloride on, 264. 

— and strychnine, determination of, 
in presence of one another, 443. 

Mucin of the submaxillary gland, 949. 

Mud of irrigation canals, nitrous acid in, 
950. 

Muddy matter, precipitation of, by weak 
saline solutions, 750. 

Mud-lumps oi the Mississippi Passes, 
675. 

Mulberry leaves from Turkestan, 435. 

Murexid, spectroscopic characters of the 
ammoniacal solution of, 1096. 

Muscular fibre, striped, condition of the 
doubly refractive substance of, 735. 

tissue, nutrition of, 574. 

Must, aération of, 458. 

Mustard, detection of turmeric in yellow, 
761. 

oil, practical observations on, 835. 

seed, white, new constituent of, 

408. 


N. 


Nadorite, 1178. 

Naphthalene group, aldehyde of the, 
1057. 

Naphthazarin, 355, 356, 698. 

a-Naphthol colours, 911. 

Naphthol compounds, 1041. 

6-Naphthol, nitration of, 355. 

Naphthol, reactions of, with oxalic acid, 
phthalic chloride, and pyromellitic 
acid, 1042. 

Naphthylamine hydrochloride, action of 
aniline and toluidine on, 1059. 

a-Naphthylearboxylic acid, oxidation of, 
920. 

Naphthyl cyanate, 139. 

—— -phenylamine, 1039. 

—— -purpuric acid, 2388. 

—— -urethane, 139. 

Nephrite, 324, 673. 

Neutralisation, heat of, 875. 

Nickel, atomic weight of, 1006, 

chromate, LO3. 
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Nickel, coating of metals with, 972. 

determination of, by the battery, 
1091. 

—— separation of, from zinc, 955. 

testing for, with potassium ferricya- 
nide, 757. 

Nicotine, amount of, in snuff and tobac- 
co, 1075. 

—- not present in tobacco smoke, 1077. 

Nigella seeds, or black cummin, 1067. 

Niobic acid crystallised from borax, 806. 

compounds, composition of, 1013. 

Niobium, constitution of compounds of, 
807. 

Nitrate of allantoin, 1198. 

of silver, alkaline reaction of, 109. 

corrosion of copper plates by, 


1008. 
of soda, loss of, by drainage, 292. 
Nitrates, origin of, in potable waters, 
2 


Nitration of chloroform, 641. 

Nitric acid, action of, on the dichloro- 
phenol-sulphonic acids, 1112. 

action of hydrogen on, 885. 

comparative experiments on 

the delicacy of the sulphate of aniline 

and brucine reactions for, 441. 

compound of, with sulphuric 

acid, 656. 

detection of, by means of bru- 

cine, 581. 

estimation of, 753. 

estimation of, in potable 

waters, 754. 

—— heat-phenomena accompany- 

ing the introduction of, into organic 

compounds, 871. 

influence of marl on the for- 

mation of, in soil, 751. 

modification of Schloesing’s 

method of determining, 439. 

toxicology of, 1078. 

ethers, formation of, from the cor- 

responding alcohols, 1036. 

heat evolved in the formation 


of, 871. 

Nitrification, natural, 1000. 

Nitrite of silver, action of heat on, 85. 

Nitro-acridines, 710. 

-anthracenes, 222. 

Nitrobenzene, heat of combustion of, 
871. 

heat evolved in the formation of, 
873. 

Nitrobenzoic acid, heat evolved in the 
formation of, 874. 

Nitro-6-parabromotoluene-sulphonic acid, 
1055. 

Nitrochlorophenols, constitution of, 248. 

Nitrochlorophenolsulphonie acid, 1120. 

Nitrochrysene, 693. 
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Nitro-compounds, aromatic, formation of, 
in alcoholic solution, 222. 

Nitrodibromotoluene, 1062. 

Nitrodichlorophenol, 246. 

Nitroethal, 1036. 

Nitrogen of manure, accumulation of, in 
the soil, 284. 

of the albuminoids decomposed in 

the body, excretion of the, 943. 

in coal, 899. 

-compounds, heat evolved in the 

formation of, 645. 

conjugated compounds of pentato- 

mic, 483. 

effect of diet and exercise on the 

elimination of, 412. 

group, spectra of bodies belonging 
to the, 1144. 

—— heat evolved in the formation of, 
1001. 

loss of, by drainage, 284. 

as nitrates and nitrites in drainage 

waters, 291, 295. 

oxides, heat evolved in formation 

of, 1002. 

supplied to the soil as manure, and 

not recovered in the crop, 577. 

tetroxide, absorption spectrum of, 

184. 


heat phenomena accompany- 
ing the transformation of, into nitric 
acid, and its introduction into organic 
compounds, 871, 872. 

Nitroglycerin, explosion of, 347. 

explosive force of, 647. 

heat evolved in the formation of, 

872. 

method of determining the gases 

resulting from the explosion of, 1219. 

toxicology of, 1078. = 

and various dynamites, 769. 

Nitroglycol, 1036. 

Nitromannite, heat evolved in the for- 
mation of, 872. 

Nitro-metaiodotoluene, 682. 

-Nitronaphthalenes, 695. 

Nitronaphthalene, heat of combustion of, 
871. 

Nitro-orthoacetoluide, 563. 

—— -orthotoluidine, 563. 

Nitropyrene, 690. 

Nitroresorcin, 831. 

Nitrosulphomesitylenic acid, 376. 

Nitrotoluene, heat of combustion of, 871. 

Nitrous acid, action of,on morphine, 264. 

action of, on the so-called 

sulpho-ureas, 267. 

action of, on urea in aqueous 

solution, 265. 

basicity of, 200. 

-—— existence and action of, in 

soil, 852. 


a" 


cA] 


eR gneve Ieee ee ee ae 


ee 


Reena ms ee: 


ul] 


a 


INDEX OF SUBJECTS. 1265 


Nitrous acid, recovery of, in the manu- 
facture of sulphuric acid, 1100. 

in the water of irrigation 

canals, 950. 

oxide and other gases, automatic 

thermoregulator for use in the prepa- 

ration of, 639. 

salts of, 484. 

Nonyl-methyl ketone, 387. 

Noria (?) crystallised from borax, 804. 

Normal amy] alcohol and ethers, 1033. 

caproic acid, 1034. 

propyl alcohol, synthesis of, from 

ethylic alcohol, 1030. 

propylic ethers, 1032. 

valeric acid, 1043. 

Nuclear structures in the yolk of the 
hen’s egg, 746. 

Nuclei of blood-corpuscles, chemical re- 
lations of, in birds and snakes, 740. 

Nuclein, 743. 

Nuclei of pus-corpuscles, 743. 

Nutritive and assimilative processes in 
fungi, 1205. 


0. 


Oak-bark, estimation of tannin in, 594. 

extract, preparation of, for analysis, 
599. 

Oat-straw, proportion of fat and wax in, 
1193. 

Obituary notice of Heinrich Gustav 
Magnus, 610. 

— Augustus Matthiessen, 615. 

—— William Allen Miller, 617. 

—— James Sheridan Muspratt, 
620. 

Karl Weltzien, 622. 

Ochreous deposits from the mineral 
springs of the Teplitz basin, 1171. 

(nanthylidene-dibenzo-diamide, 151. 

(£nanthylidene - dimonobromo- dinitro- 
benzodiamide, 151. 

Oil, apparatus for the extraction of, from 
seeds, 868. 

Oil of chamomile, blue, 258. 

essential, of orange-peel, oxidation- 

products of, 1186. 

of geranium, Indian, 261. 

of grape-seed, 703. 

-bearing limestone of Chicago, 674. 

Oils, essential, examination of, 1099. 

reactions of, with sulphurous acid, 

452. 

-seeds, valuation of, 761, 960. 

Oleaginous seeds, germination of, 1207. 

Olefines, production of, from paraffin, by 

. distillation under pressure, 342. 

Olibanum, 695. 

Olive-oil, action of sunlight on, 1192. 


Opal from Waddela Plains, Abyssinia, 
2 


Opianic acid, action of sulphuric acid on, 
378. 

Opium alkaloids, 932, 1064. 

Orange-peel, oxidation-products of essen- 
tial oil of, 1186. 

Orcins, nitrosubstitution-compounds of, 
357. 

Organic analysis, notes on, 957. 

bodies, apparatus for estimating 

the melting points of, 873. 

boiling points of, 483. 

derivatives of sulphuric acid, 552. 

matter, estimation of, in potable 
waters, 754. 

Orthobromobenzoic acid, action of phos- 
phorus pentachloride on, 1€55. 

conditions under which it is 
formed, 365. 

Orthobromotoluene-metasulphuric acid, 
130. 

Orthobromotoluene, sulpho-acids ob- 
tained from, 129. 

Orthoclase, 113. 

Ortho-iodotoluene, 683. 

Orthomonobromo-sulphobenzoic _ acid, 
369. 

Orthonitrodichlorophenol, decomposition 
of, by heat, 1121. 

Orthonitro-metacetoluidide, 682. 

-metatoluidine, 682. 

-parabromotoluene, 682. 

-paraiodotoluene, 682. 

Orthotoluidine, derivatives of, 683, 1061. 

Orthovanadate and chloride of lead, 
34. 

Orthovanadates, reactions of, 31. 

— action of hydrochloric acid on, 

33. 

—— determination of, in fossil bones, 
733. 

Oxalate of lead, calcination of, 1157. 

Oxalates of alkali-metals, solubility of, in 
water, 548. 

Oxalic acid and colouring mattez,. 
recovery of, from the wash-waters of 
madder in garancin making, 768. 

reaction of, with naphthol, 1042. 

recovery 0i, from the residues of the 
“ discharge” process, 172. 

Oxalic ether, action of sodium-amalgam 
on, 820, 908. 

Oxaluric acid, synthesis of, 821. 

Oxethylpiperidine, 1063. 

Oxidation in the blood, influence of 
quinine on, 1202. 

Oxide of iron, action of hydrogen on, 
103. 

silver, alkaline reaction of, 109. 

triethylphosphine, preparation and 

properties of, 629. 
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Oxides of cerium, 495. 

effect of various metallic, in faci- 
litating the decomposition of potassium 
chlorate by heat, 1155. 

metallic, electric conductivity of, 
802. 


influence of the calcination of 
some, on the heat disengaged in their 
reactions, 869. 

Oximido-dihydroxy!-anthraquinone, 534. 

Oxycamphoric anhydride, 549. 

Oxycamphoronic acid, 1050. 

Oxychloride chromic, chromate of, 
1170. 

of magnesium, hydrated, 1168. 

of phosphorus, new, 1160. 

of zirconium, 1000. 

Oxychlorides of silicon, 1000. 

Oxygen, electrisation of, for the produc- 
tion of ozone, 994. 

influence of light and heat on the 

evolution of, by water-plants, 1080. 

intimate action of substances which 

assist the evolution of, from potassium 

chlorate, 1151. 

Mallet’s process for the preparation 
of, 859. 

Oxyhydrogen light, 972. 

Oxylepidin, 537. 

Oxypicric acid, 227. 

Oxythymoquinone, 352. 

Ozone, formation of, in rapid combustion, 
483. 

production of, by electrisation of 

air and oxygen, 994. 


P. 


Painting ground for stereochromic pic- 
tures, 1222. 

Palladium disulphide, 313. 

and lead, alloys of, 1166. 

—— place of, in the electrical series, 
318. 

subsulphide, 315. 

Palm-oil, analysis of, 762. 

Papaverine, 1065. 

action of zinc chloride on, 265. 

Paper-labels on bottles, glue for, 971. 

Para-eculetin, constitution of, 960. 

Parabromo-metanitrotoluene, 681. 

-metatoluidine, 681. 

B-Parabromosulphotoluene, 1055. 

Parachloro-metanitrotoluene, 680. 

Paraffin of high melting point, 1183. 

production of olefines from, by dis- 
tillation under pressure, 342. 

Paraffins, 896. 

Paraiodo-metanitrotoluene, 681. 

-metatoluidine, 681., 


Paralbumin, 722. 

Paraldehyde, presence of, in the “ first 
runnings” obtained in the manufac- 
ture of alcohol from sugar-beet, 1187. 

Para-meta-tolylenediamine, 565, 683. 

-ortho-tolylenediamine, 565, 683. 

Paraoxybenzoic acid, new source of, 369. 

Parasulphobenzoic acid, 704.| 

Paratoluidine, derivatives of, 681. 

Parvoline in tobacco-smoke, 1077. 

Peat, examination of a very compact 
Swedish, 211. 

Peaty soils, sterility of, due to the pre- 
sence of ferrous sulphate and iron 
pyrites, 279. 

Pentachlorethyl oxide, 515. 

Pentachloride of phosphorus. See Phos- 
phorus pentachloride. 

Pentiodides of the alkaloids, 400. 

Peppermint oil, fluorescence of, 154. 

Pepsin, 733. 

artificial digestion of casein by, 731. 

Peptones, 410. 

Perchloromethyl-mercaptan, 344 

Periodides of the alkaloids, 929. 

of quinine bases, 398. 

of the strychnine bases, 399. 

Permanganate of potash, preparation and 
uses of, 868. 

Peroxides prepared by electrolysis, 306. 

Persea qgratissima, 727. 

Peru gum as thickening material fo 
printing, 768. 

Peruvian bark. See Bark. 

Petroleum, 1024, 1025. 

oils, influence of sunlight on, 1025. 

production of, in America, 868. 

Petroleums from Russia, physical pro- 
perties and heating powers of, 453. 

Phenetolsulphonate of potassium, action 
of bromine on, 1040. 

Phenol, action of, on ammonia, 123. 

of liquid phosgene on, 337. 

behaviour of albuminous matters 

and ferments with, 840. 

bromine-water as a test for, 1216. 

colours, 910. 

transformations of, 122. 

Phenols, thermal effects of the combina- 
tion of, with bases, 978. 

Phenolsulphonic acid from sulphanilic 
acid, 826. 

Phenylammonium cobalticyanide, 390. 

Phenyl-benzyl ether, 909. 

Phenylene-diamine, new, 562. 

Phenylenic ether, 123. 

Phenyl-group in aniline, methylisation of 
the, 1060. 

-hydroxyls, a reaction of free, 959. 

Phenylic dicyanate, action of phenol on, 
394. 

Phenylic ethers, 1040. 
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Phenylic sulphocyanate, action of acetic 
acid on, 140. 

xanthamide, 267. 

Phenyloxide-disulphuric acid, 125. 

Phenylpurpuric acid, 239. 

Phenylsulphuric acid, constitution of, 959. 

Phenylsulphurous acid from sulphanilic 
acid, 826. 

Phenyltriethide, stannic, 225. 

Phenylurethanes, formation of, 138. 

Phloroglucin, yellow compound obtained 
by heating, with phthalic anhydride 
and sulphuric acid, 912. 

Phocena communis, flesh-juice of, 426. 

Pholerite, 10. 

Phosgene, action of liquid, on some or- 
ganic compounds, 337. 

Phosphates of bone-ash, solubility of, in 
carbonic water, 80. 

their effect in promoting the de- 

velopment of fungi in potable waters, 

71. 


of sodium, action of, on ammonium 
salts, 787. 

Phosphate of sodium containing dif- 
ferent quantities of water of crystalli- 
sation, amount of heat evolved or 
absorbed in the solution of, 1131. 

Phosphates, soluble, causes of high and 
low estimations of, 586. 

Phosphine, action of, on the iodides of 
ethyl and methyl, 569. 

on zinc-ethyl, 568. 

derivatives of, corresponding to 

ethylamine and diethylamine, 713. 

primary and secondary, of the 
methyl series, 834. 

Phosphoniobie acid * crystallised from 
microcosmic salt, 804. 

Phosphoretted animal substances, beha- 
viour of, when undergoing decomposi- 
tion, 734. 

hydrogen, decomposition of, by 

electric sparks, 306. 

direct substitution of alcohol- 

radicals for hydrogen in, 407. 

preparation of pure, 300. 

substance in pus, 744. 

Phosphoric acid, estimation of, 441, 583, 
584. 


new method for the separa- 
tion and utilisation of, in iron ores, 
1219. 


precipitation of small quanti- 
ties of, by ammonium molybdate, 
157. 


retention of, by soils, 293. 

titration of, by uranium solu- 

ticn, 753. 

bromide, reaction of, with sodium 
broimosulphobenzoate, 370. 

Phosphorous acid, examination for, 759. 


Phosphorous chloride, action of, on anhy- 
drides and chlorides, 491. 

Phosphorus, action of ammonia on, 1159. 
bases, 568. 
bronze, 860. 

dissolved in carbon disulphide, 
action of, on a solution of blue vitriol, 
953. 
estimation of, in pig iron, steel, and 
malleable iron, 159. 
examination for, 759. 
new oxychloride of, 1160. 
pentachloride, action of, on chloral- 
ethyl-alcoholate, 696. ’ 
action of, on dichloraldehyde, 


1190. 

action of, on orthobromoben- 

zoic acid, 1055. 

poisoning, tissue-change in, 946. 

quantivalence of, 552. 

reciprocal transformation of the two 

allotropic states of, 1157. 

red, absorbent power of, 1005. 

series, betaine of the, L066. 

sulphobromide, 1163. 

trichloride, decomposition of, by 
water, 660. 

Phosphory] trichloride and bromodichlo- 
ride, solidification of, 1162. 

Phosphostannie acid crystallised from 
microcosmic salt, 803. 

Phosphozirconic acid crystallised from 
microcosmic salt, 803. 

Photography, coloured, 867. 

copying of drawings by, 867. 

use of albumin and tannin in, 1151. 

Photolithographic process, new, 1099. 

Phthalein of hydroquinone, 911. 

of resorcin, ¥11. 

Phthalic acid, electrolysis of, 917. 

chloride, reaction of, with naphthol, 
1042. 

Picoline, occurrence of, amongst the pro- 
ducts of the dry distillation of acrolein- 
ammonia, 539. 

oxidation-products of, 144. 

in tobacco-smoke, 1077. 

Picrate of potassium, explosive force of, 
648. 

Picric acid, thermal effects of the com- 
bination of, with bases, 979. 

Pigments, biliary and urinary, 419. 

Piperidine, derivatives of, 1063. 

Piperine and its decomposition-products, 
researches on the constitution of, 93-4. 

Piperonal, action of nascent hydrogen 
on, 934. 


phosphoric chloride on, 938. 

Piperony] alcohol, 936. 

Piperonylic acid, action of barium hy- 
drate, dilute hydrochloric acid and 
water on, 937. 
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Piperonylic acid, action of nascent hy- 
drogen on, 936. 
action of phosphoric chloride 


on, 939. 


synthesis of, 1050. 

Plant-food, loss of, in soils by drainage, 
276. 

its state of combination in the 

soil, 277, 296. 

-juices, new diffusion apparatus for 
extracting, 1100. 

Plants, action of electricity on the 
coloured tissues of, 796. 

chemical substitution in, 428. 

distribution of potash and soda in, 
851. 

Platinic chloride, action of sulphurous 
acid on, 891. 

Platinocyanides of beryllium, 1013. 

Platinocyanide potassic, reaction of with 
thallious carbonate, 461. 

Platinum-compounds, new class of, 1009. 

and lead, alloy of, 202, 1166. 

spongy, effect of, in facilitating the 
decomposition of potassium clorate, 
1154. 

Plumbocalcite from Carinthia, 204. 

Plumbic bromocoumarilate, 49. 

coumarilate, 48. 

Plumbostib from Nertschinsk, composi- 
tion of, 671. 

Polariscope, 441. 

Polarization (electric) of metallic surfaces 
in aqueous solutions, a new method of 
obtaining electricity from mechanical 
force, 101. 

Porpoise, flesh-juice of, 426. 

Potable water, development of fungi in, 
66. 


waters, origin of nitrates in, 62. 

Potash, retention of, by the soil, 293. 

-salts, use of, as manure, 279. 

separation of, from magnesia, 955. 

and soda, distribution of, in plants, 

851. 

supposed incompatibility of, to 
form ultramarine, 451. 

Potassium-allantoin, 1200. 

amalgam, 890. 

—— bisulphite, spontaneous decomposi- 
tion of, 1167. 

bromocoumarilate, 49. 

chlorate. See Chlorate, potassic. 

coumarilate, 47. 

cyanate, isomeric, 391. 

— decomposition of minerals by, 
1200. 

hydrate, action of molten, on sulph- 

oxybenzoic acid, 1052. 

iodide, reaction of, with cupric sul- 

phate, 581. 

iodochromate, 801. 


Potassium-palladium _sulphopalladate, 
317. 

salts, compounds of, with cane- 

sugar, 270. 

and sodium salts, sterility caused 

by excess of, in soils, 280. 

solubility of, in liquid ammonia, 

310. 

sulphocoumarilate, 51. 

sulphocyanate, isomeric, 391. 

Phrenitic acid, 372. 

Prehnomalic acid, 372. 

Pressure, effects of, on the absorption of 
gases by charcoal, 76. 

and volume, changes of, produced 
by chemical combination, 975. 

Prickly comfrey (Symphytum asperri- 
mum), composition and nutritive value 
of, 1082. 

Productiveness of land, conditions of, 
278. 

Productive powers of soils in relation to 
loss of plant-food by drainage, 276. 

Propargylic ether, 527. 

Propionamide, 234. 

Propionanilide, 234. 

Propionic acid, derivatives of, 234. 

aldehyde, preparation of, 1030. 

Propionyl chloride, conversion of, into 
normal propyl alcohol, 229. 

Propyl alcohol, normal, conversion of, 
propionyl chloride into, 229. 

normal, synthesis of, from 

ethylic alcohol, 1030. 

bromide, 523. 

chloride, 808. 

propionate, preparation of, by oxi- 
dation of propylic alcohol, 903. 

Propylene chloriodide, structure of, 1027. 

compound, 808. 

Propylic ethers, normal, 1032. 

Propyl-methyl ketone, 385. 

Proteids, action of water on, 731. 

decomposition of, by bromine and 

water, 1069. 

metamorphosis of, in the bodies of 

ruminants, 728. 

occurrence of aspartic and gluta- 

mic acids among the decomposition- 

products of, 721. 

relation of, to the carbohydrates, 

1069. 

; vegetable, leucine obtained from, 

19. 

Protocatechuic acid, constitution of, 827, 

829. 


formation of, from piperonylic 

acid, 937. 

preparation of, from oxyben- 
zoic acid, 829. 

—— aldehyde, new method of preparing, 
1050. 
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Protopine, 1065. 

Prussiates. See Ferro- and Ferri-cya- 
nides. 

Pseudomorphs, two new, 672. 

Puddling furnaces, working of ordinary, 
compared with that of the Siemens’ 
regenerative furnace, 446. 

Punamu. See Nephrite. 

Pus, chemical composition of, 744. 

corpuscles, chemical composition 

of, 742. 


and serum, origin and ulti- 
mate fate of, 745. 

Putrefactive processes and disinfection, 
841. 

Pyrene, 117, 690. 

-quinone, 691. 

Pyridine, constitution of, 145. 

in tobacco smoke, 1077. 

Pyrites, capillary, 1176. 

——- magnetic, 326. 

Pyrocatechin, green liquid obtained by 
heating, with phthalic and sulphuric 
acids, 912. 

formation of, from cellulose and 

other carbohydrates, 226. 

production of, from carbohydrates, 
849. 

Pyroelectric properties of topaz, 669. 

Pyrogallic acid, oxidation of, by electro- 
lysis, 918. 

Pyromellitic acid, reaction of, with naph- 
thol, 1042. 

Pyroretinite, distinction of, from ros- 
thornite, 1175. 


Q. 


Quartenylic acid, 814. 

Quartz-bricks, manufacture of, 1099. 

-porphyry, analysis of, 1171. 

Quinine alkaloids, action of hydracids 
on, 931. 

bases, periodides of, 398. 

influence of, on oxidation in the 
blood, 1202. 

Quintanes, 1026. 


R. 


Ralstonite, 1019. 

Red colour printing with artificial aliza- 
rin, 603. 

fire, 970. 

prussiate of potash. See Ferricy- 
anides. 

Reinsch’s process, distinction of deposit 
obtained in, from salts of mercury, 
161. 
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Refraction and dispersion of light in 
silver iodide, chloride, and bromide, 
653. 

Report of the President and Council of 
the Chemical Society (March 30, 1871), 
609. 

Resin, fossil, perhaps related to the 
amber-producing Flora, 892. 

rosthornite, a new fossil, 1174. 

Resistance, electric. See Electric resist- 
ance. . 

measurement of the internal, of 
voltaic batteries by the compensation 
method, 649. 

Resorcin, azo-compounds of, 830. 

colours, 911. 

derivatives of, 227. 

Rhubarb, detection of turmeric in pow- 
dered, 761. 

Rock from Botallak, Cornwall, 111. 

Rocks, analytical, researches on, with 
reference to their constituents absorb- 
able by plants, 429. 

Cornish, 110. 

Rock-salt, formation of, 310. 

Root-crops, field experiments on, 1083. 

Rosaniline, constitution of, 835. 

Rose-naphthalene or Magdala-red, dyeing 
of silk with, 1223. 

Roseo-cobaltic iodosulphate, derivatives 
of, 1169. 

Rosthornite, a new fossil resin, 1174. 

Rubidine in tobacco-smoke, 1077. 

Rue-oil, synthesis of, 387. 

Rufiococcin, 913. 

Ruminants, metamorphosis of albuminous 
substances in the bodies of, 728. 

Rye-grain, proportion of fat and wax in, 
1193. 


Rye-straw, proportion of fat and wax in, 
1193. 


8. 


Saccharate of sodium chloride, 572. 

Sal-ammoniac from Vesuvius, 1016. 

Salicin, constitution of, 960. 

Salicylic acid, heat produced by the com- 
bination of, with bases, 980. 

Saline solutions, densities of, 987. 

Saliretin, 540. 

Salt-plants, 1209. 

Salts, action of normal and acid, on 
ammonium salts, 785. 

influence of, on the crystallisation 

of sugar, 456, 457. 

transport of, by the electric dis- 
charge, 882. 

Sandbergerite, 327. 

Sandstone, variegated, of the eastern rim 
of the Thuringian basin, 209. 


1270 INDEX OF SUBJECTS. 


Saponite, 326. 

Sarcolactic acid, 546. 

in urine, 423. 

Saussurite, 324. 

Secondary extract formation, influence of, 
in fermenting mashes, 1223. 

monamines. See Monamines. 

Seeds, apparatus for the extraction of 
oil from, 868. 

germination of, 748. 

oleaginous, germination of, 1207. 

various, percentage of fat in, 1193. 

Selenium, new facts about, 660. 

spectrum of 1145, 1146. 

sulphide, 995. 

Selenovaleraldehyde, 560. 

Senna, Alexandrian, purgative principles 
of, 1068. 

Sericic acid, 380. 

Serpentine, conversion of into tadjerite, 
505. 

from Tona, 5. 

from the Lizard, 113. 

Serpentinous rock, Menheniot, Cornwall, 
112. 

Serum albumin, decomposition of, by 
heating with water, 733. 

;: of pus, origin and ultimate fate of, 

45. 

Sesquicarbonyl chloroplatinite, 1012. 

Sewage-manure, probable effects of, when 
applied by irrigation, 297. 

Sheep, assimilation of meadow-hay, clover- 
hay, and mangolds by, 1074. 

change of material in the adult, 
under uniform feeding, 729. 

Siemens’s regenerative furnace, com- 
parison between the working of, and 
that of the ordinary puddling furnace, 
446. 

Silica, infusorial, use of, 764. 

Silicates, alkaline, use of gaize for the 
preparation of, 763. 

determination of alkalis in, 442. 

occurrence of baryta in, 674. 

Silicie acid, amorphous, 9s mordant for 
colouring matters, 452. 

ether, chlorhydrin of, 918. 

ethers, reduction-products of, 1037. 

Silicium-diethylchlorethin, 1038. 

-diethylketone, 1038. 

-diethylketonic ether, 1038. 

Silicoheptyl ether, 1039. 

Silico-molybdie acid, yellow precipitate 
containing, 159. 

Silicon, apparent volatilisation of, 997. 

chlorides of, 999. 

condition of, in iron and steel, 107. 

dry process for the estimation of, 

in cast-iron, wrought-iron, and steel, 

1212. 

oxychlorides of, 1000. 


Silicon, spectrum of, 1147. 

subchlorides of, 998. 

subfluoride of, 999. 

Silicopropionic acid, 918. 

ether, 1038. 

Siliceous calamine from ‘Scharley in 
Upper Silesia, 1178. 

Silk, silvering and gilding of, 450. 

Westphal’s process for dyeing 
black and loading of, 971. 

Silkworm disease, 435. 

Silver, action of moist ultramarine on, 
970. 

atomicity of, 529. 

—— brittle, 499 

chloride, reduction of, in the wet 

way, 498. 

and iodide, reduction of, by 

hydrogen, 1009. 

and gold, improved process of ex- 

tracting, from arseniosulphides of lead, 

copper, &e., 447. 

Rivot’s process for extract- 

ing, from their ores, 1219. 

haloid salts, changes in, produced 

by light, 481. 

iodide, bromide, and chloride, re- 

fraction and dispersion of light in, 

653. 


decomposition of, 313. 

lacquer, French, 868, 969. 

new method of refining, 448. 

nitrate, recovery of, from the silver 

bath, 500. 

nitrite, action of heat on, 85. 

ores, Kréncke’s method of amal- 

gamating, 447. 

orthovanadate, 35. 

oxide and nitrate, alkaline reaction 

of, 109. 

residues, melting of, 972. 

sensitiveness of haloid salts of, to 

light, 302. 

sulphites, 1169. 

treasure-trove, chemical changes 

undergone by some, found at Hildes- 

heim, 666. 

vanadates, 35. 

Silvering of gelatin relief-forms for gal- 
vanoplastic work, 767. 

of glass, 859. 

of silk, 450. 

Sinapirine, 408. 

Slate, Cornish, 111. 

Snakes, chemical relations of the nuclei 
of blood-corpuscles in, 740. 

Soap, yellow colouring of, by cadmium 
sulphide, 868. 

Soap, soft, easy determination of fat and 
alkali in, 969. 

Soda and potash, distribution of, in 
plants, 851. 


Soda, separation of, from magnesia, 955. 

Sodium acetate, compounds of, with 
water, 230. 

action of, on the two isomeric mo- 

nobromotoluenes, 684. 

amalgam, 890. 

action of, on oxalic ether, 820, 


908. 
bromocoumarilate, 49. 

chloride, abnormal crystals of, 
1178. 


aqueous, density and expansi- 
bility of, 1127. 
formation of transparent 
cubes of, 311. ° 

hydrated, from Etna, 1173. 
saccharate of, 572. 
specific heat, density, and ex- 
pansion of, 95. 
coumarilate, 47. 

decomposition of minerals by, 
1210. 
line, reversal of, 185. 
nitrate and calcspar, isomorphism 
of, 197. 
orthovanadate, 29. 

phosphate containing different 
quantities of water of crystallisation, 
amount of heat evolved or absorbed in 
the solution of, 1131. 
pyrovanadate, 31. 
salts, compounds of, with cane- 
sugar, 270. 
solubility of, in liquid ammonia, 
309. 


specific heat, density, and ex- 

pansion of aqueous, 95, 1126. 

sulphocoumarilate, 50. 

sulphopalladate, 313. 

uses of, 868. 

vanadates, 29. 

Soil analyses, real value of, 276. 

influence of marl on the formation 

of carbonic acid and nitric acid in, 

751. 

nitrous acid in, 852. 

reclaimed from the Haarlem Lake 
in Holland, composition of, 280. 

Soils, absorption of gases by, 853. 

productive powers of, in relation to 

loss of plant-food by drainage, 276. 

retention of potash and phosphoric 
acid by, 293. 

Solutions, aqueous, heat evolved in for- 
mation of, 475. , 

density and expansibility of some, 

1125. 

saline, densities of, 987. 

saline, specific heat of, 468. 

in sulphide of carbon, specific heat 
of, 96. 

Sorbite, 1043. 
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Specific gravities, lecture apparatus for, 
482. 

— heat. See Heat. 

of aqueous solutions, 798. 

of liquids, 94. 

of saline solutions, 468. 

Spectra of bodies belonging to the nitro- 
gen and chlorine groups, 1144. 

of carbon, boron, silicon, titanium, 

and zirconium, 1147. 

of incandescent gases, 483. 

of metallic vapours, reversal of the 

lines in, 1142. 

of simple gases, 991. 

of sulphur, selenium, and tellu- 

rium, 1145, 1146. 

of tin and its compounds, 1147. 

of Uranus, and spectrum of comet, 
I., 1871, note on, 885. 
Spectroscope, use of, for the quantitative 
estimation of colouring matters, 602. 
Spectroscopic characters of the ammo- 
niacal solutions of carmine, cochineal, 
and other substances, 1096. 

observation of the sua, 798. 

—— phenomena produced by dispersion, 
798. 

Spectrum analysis applied to the quanti- 
tative estimation of colouring matters, 
759. 


use of a reflector in, 857. 

of calcium, 1149. 

Sphalerite, occurrence of thallium in, 
312. 

Spiegeleisen, estimation of manganese in, 
756. 

Stannic acid from borax, 804. 

Stearic acid, recovery of, from oieic acid, 
972. 

Stannic chloride, spectrum of, 1148. 

phenyl-triethide, 225. 

sulphide, hydrated, 957. 

triethide, reactions of, 223. 

Starch, 543. 

action of dilute sulphuric acid in, 
226. 

Starch, animal, 838. 

-syrup and starch-sugar, manufac- 
ture of, 458. 

Steel, alleged action of cold in rendering, 
brittle, 444. 

burnt, 791. 

cast, combination of the Besse- 

mer and Martin processes for the 

manufacture of, 604. 

condition of carbon and silicon in, 

106. 

dry process for the estimation of 
silicon in, 1212. 

Stereochromic pictures, painting-ground 
for, 1222. 

Straw, application of, to paper-making, 768 
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Street-gutters, disinfection of, 971. 
Striped muscular fibre, condition of the 
doubly refractive substance of, 735. 

Strontium cohalticyanides, 390. 

sulphocoumarilate, 52. 

Strychnine bases, periodides of, 398. 

and morphine, determination of, in 

presence of one another, 443. 

oxethyl compounds, 148. 

Styphnic acid, 227. 

Subchlorides of silicon, 998. 

Subfluoride of silicon, 999. 

Submaxillary glands, mucin of, 949. 

Substitution, chemical, in plants, 428. 

Subsulphide of palladium, 315. 

Succiniec acid, conversion of, into the cor- 
responding diatomic alcohol, 810. 

“Sucrate of hydrocarbonate of lime,’ 
applied to the purification of cane- 
juice, 170. 

Sugar, examination of, after treatment 
with sulphurous acid, 762. 

density and expansibility of aqueous 

solution of, 1127. 

determination of, in urine, 1095. 

influence of certain salts on the 

crystallising power of cane-, 457. 

raw, centrifugalising of, 458. 

—— -beets and beetroot distillation, 433. 

-solutions, use of animal charcoal 

for the decoloration of, in polarimetric 

analysis, 763. 

specific heat, density, and expansion 
of, 96. 

Sugars containing glucose, examination 
of, 91. 

Sulphaldehyde and aldehyde, compound 
of, 383. 

Sulphanilic acid, 377, 825. 

Sulphate of sodium, aqueous, density and 
expansibility of, 1126. 

Sulphates of the alkalis, thermic re- 
searches on the electrolysis of the, 985. 

basic cupric, formation of, 1. 

Sulphazotinate of potassium, 308. 

Sulphazotised acids, 307, 659. 

Sulphethers of ethylene, 1189. 

Sulphide of hydrogen, estimation of, in 
presence of carbon dioxide, 582. 

of mercury, amorphous, occurrence 

of in the mineral kingdom, 671. 

of selenium, 995. 

Sulphides, capability of certain, to form 
the negative pole of a galvanic circuit, 
652. 

electromotive power of metallic, 

652. 

insoluble action of iodine on, 887. 

— metallic, electric conductivity of, 
302. 

of palladium, 313. 

Sulphites of copper and silver, 1169. 
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Sulpho-acids, formation of, 173. 
of the mesitylenes, 376. 

of orthobromotoluene, 129. 
Sulphobenzoic acid, 131. | 
Sulphobromide of carbon, 781. 

of phosphorus, 1163. | 
Sulphocarbonyl chloride, 344. | 
Sulphochloride of carbon, 344. | 
Sulphocoumarilic acid, 49. | 
Sulphocyanate of acrinyl, 408. 4 


phenylic, action of acetic acid on, 

140. 

of potassium, isomeric, 391. 

Sulphodibromobenzene, 1055. 

Sulphoform, 901. 

Sulphomaleic acid, 131. 

Sulphomorphide, 56. 

Sulphonarcotide, 56. 

Sulphonitrodibromcbenzene, 1055. 

Sulphopalladates, 313. 

Sulphopseudouric acid, 1058. 

Sulphosalicylic acids, isomeric, 1052. 

Sulpho-salts, on some new, 313. 

Sulphotoluene from bromosulphotoluene, 
120. 

Sulpho-ureas, so-called, decomposition 
of, by nitrous acid, 267. 

Sulphovaleraldehyde, 560. 

Sulphoxyazotinate of potassium, 308. 

Sulphoxybenzoic acid, action of molten 
potassium hydrate on, 1052. 

Sulphur, absorption of, by gold, and its 
effects in retarding amalgamation, 765. 

-black, fast, 1223. 

chloride, action of, on aniline in 

presence of carbon bisulphide, 264. 

chloride, reaction of, with phos- 

phorous chloride, 491. 

estimation of, by barium, 1085. 

in cast iron, 159. 

in coal and coke, 1089. 

dichloride, on the existence of, 

1163 

ores, roasting of, 449. 

spectrum of, 1145, 1146. 

-ureas, 570. 

Sulphuretted diphenylallophanic amyl- 
ether, 394. 

ores, roasting of, 604. 

Sulphuric acid, action of concentrated, 
on hematin, 736. 

action of, on dibromanthra- 


cene, 19. 


action of, on dichloranthra- 


cene, 15. 
action of, on the natural alka- 
loids, 56. 

action of, on opianic acid, 378. 
action of, on organic chlorides 
containing oxygen, 125. 

aqueous, density and expan- 
sibility of, 1125. 
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Sulphuric acid, compound of, with nitric 
acid, 656. 

concentration of, 868. 

estimation of, in waters, 439. 

molecular heat of hydrates 


of, 195. 
new volumetric method for 
determining, 436. 
organic derivatives of, 552. 
recovery of nitrous acid in the 
manufacture of, 1100. 
reduction of, by zinc amalgam, 
487. 
specific heat, density, and ex- 
pansion of, 94. 
toxicology of, 1078. 
anhydride, compounds of, 193. 
and sulphurous anhydrides, reac- 
tion of, with phosphorous chloride, 
491. 
Sulphurous acid, action of, on certain 
metals, 656. 
action of, on platinic chloride, 
891. 


Bailey’s new process of 
bleaching with, 452. 
examination for, 759. 
Sulphuryl chlorides, 489. 
-hydroxyl chloride, 490. 
Sulphydrate of potassium, action of, on 


benzoyl chloride, 900. 

Sun, new method of spectroscopic ob- 
servation of, 798. 

Superphosphates, estimation of phos- 
phorie acid, 584. 

Supersaturated solutions, new method of 
preparing, 649. 

Sweet volatile principle found in the 
cacutchoue of Borneo, 915. 

Symphytum asperrimum, composition 
and nutritive value of, 1082. 

Synanthrose, 348. 

Syntheses by means of nascent formic 
acid, 897, 

Synthesis, methods of, 155, 156. 


T. 


Tadjerite, black colouring matter of, 329. 
conversion of serpentine into, 505. 
Tannic acid, nature and constitution of, 
550. 
Tannin, clean surface of, and its use in 
photography, 1051. 
estimation of, in catechu, &e., 762. 
estimation of, in oak-bark, 594. 
use of, for the preservation of wine, 
1099. 
Tantalic compounds, 
1013. 
Tartar, composition of crude, 867. 
VOL. XXIV. 


composition of, 
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Tartaric acid, heat produced by the com- 
bination of, with bases, 981. 
recovery of, from the residues 
of the “ discharge” process, 172. 
Tartrates of beryllium, 1013. 
Tartrophthalic acid, 374. 
Tea from the Himalayas, 571. 
Tellurium, spectrum of, 1145, 1146. 
Temperatures, ordinary and furnace, 
measurement of, by increase of electric 
resistance in conductors with rise of 
temperature, 478. 
Terpin hydrate, vapour-density of, 707. 
Tetrabutyraldine, 401. 
Tetrabromide of carbon. 
Tetrabromide, 773. 
Tetrachlorethane, produced by the ac- 
tion of phosphorus pentachloride on 
dichloraldehyde, 1191. 
Tetrachlorethyl oxide, 514. 
Tetrachlorocoumarin, 45. 
Tetrachlorocrotonylene, formation of, 
from crotonic chloral, 234. 
Tetracrylic acid, 815. 
Tetrachloro-diacetone-cyanhydrin, 922. 
Tetrahydrophthalic acid, 373. 
Tetranitro-acridine, 711. 

-diphenyl, 509. 
Tetraphenyl-ethylene, 119. 

Tetrasodium vanadate, 31. 
Tetrazo-resorcin nitrate, 831. 

-resorufin nitrate, 831. 
Tetrethylarsonium tri-iodide, 929. 
Tetrethylphosphonium tri-iodide, 929. 
Tetrethylstibonium tri-iodide, 930. 
Tetrolic acid, 815. 

Thallium, new double salt of, 461. 

occurrence of, in sphalerite, 312. 
Thermal effects of the combination of 

alcohols with bases, 975. 
Thermie researches on voltaic energy, 
1134, 1136. 
Thermochemical researches on the am- 
moniacal salts, 1128. 
—— in the cyanogen series, 982. 
on the electrolysis of the alka- 
line bases and of the sulphates of the 
alkalis, 985. 
determinations, inaccuracy of 
Favre and Silbermann’s, made with 
the mercury calorimeter, 876. 
-electric action of liquids and metals, 
476. 


See Carbon 


battery of great power, 989. 
forces, measurement of, 101. 
Thermometers, comparison of mercurial 
and air, 483. 
Thermo-regulator, automatic, 639. 
Thickening materials, action of potassic 
chromate on, 1223. 
Thigh-bone, analysis of a subfossilised, 


424. 
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Thio-acetanilide, 567. 

Thioaniline, 566. 

Thiohydrobromobenzoic acid, 371. 

Thionyl chloride, reaction of, with phos- 
phorous chloride, 491. 

Thiosulphocarbanilide, 567. 

Thiotoluidine, 567. 

Three-carbon series, action of chlorine on 
various bodies of the, 1190. 

Thymocymene, 353. 

Thymol, action of liquid phosgene on, 
338. 

derivatives of, 350. 

Thymoquinone, 351. 

Tin, action of chlorine on heated, 956. 

—-and its compounds, spectra of, 
1147. 

and hydrochloric acid, action of, on 

hematin, 736. 

observations made during the analy- 
sis of commercial, 956. 

Tissue-change in phosphorus poisoning, 
946. 

Titanic acid, crystallisation of, 200. 

Titanium, spectrum of, 1147. 

Tobacco, physiological action of, when 
used as a narcotic, 1075. 

smoke, constituents of, 1075. 

Tolane compounds, 510. 

Toluene-derivatives, determination of the 
chemical positions in some, 680. 

-sulphuric acids, oxidation of, 1052. 

Toluidine (nitro-ortho-), 563. 

(meta-), derivatives of, 563. 

Toluylene-diamines. See Tolylene-dia- 
mines, 

Tolyl cyanate, 139. 

Tolylene-diamines, isomeric, 565, 683. 

Tolyl-phenyl-ammonium cobalticyanide, 
390. 

-urethane, 139. 

Topaz, pyroelectric properties of, 669. 

Toxicology of the benzene-group, of ni- 
troglycerin, nitric acid, and sulphuric 
acid, 1078. 

Tribasic acetic ether, 515. 

Tribromotoluene, 1062. 

Tribromorthotoluidine, 1062. 

Tributylamine, 122, 523. 

Tri-iodides of the alkaloids, 399. 

Trichloracetates, metallic, 1043. 

Trichloracetic acid, 232. 

preparation of, 812. 

Trichlorethyl oxide, 514. 

Trichlorhydrin, action of chlorine on the 
isomerides of, 1190. 

Trichloride of phosphorus, decomposi- 
tion of, by water, 660. 

of phosphoryl, solidification of, 
1162. 

Trichlorobenzoic acid, formation of, from 
chrysanisic acid, 555. 


Trichlorocrotonamide, 233. 

Trichlorocrotonie acid, 233, 558. 

Trichlorocrotonic aldehyde, 557. 

Trichlorocrotonyl chloride, 233. 

Triethide, stannic, 223. 

Triethyl-carbinol, 1035. 

Triethylphosphine, action of hydrochlo- 
ric and hydrobromic acids on oxide of, 
635. 

preparation and properties of the 
oxide of, 629. 

Triethyl-silicic acid, chloride of, 918. 

Triethylsulphine, periodide of, 930. 

Triglycollamic acid, 361. 

constitution of, 236. 

Trigonal pyramids, law of, in circular 
polarising substances, 1180. 

Trimethyl-carbinol, 1035. 

Trinitro-orcinic acid, 358. 

-resorcinic acid, 358. 

Trinkerite, 1179. 

Triphenyl-biuret, 395. 

Triphenyl-guanidine, action of cyanogen 
on, 143. 

Trisulphide of ethyl, 905. 

Trisulphoxyazate of potassium, 308, 660. 

Trithionic acid, new mode of formation 
of, 658. 

Turmeric, colouring matter of, 152. 

detection of, in powdered rhubarb 
and yellow mustard, 761. 

Turnerite, 324. 

Tutu plant (Coriaria ruscifolia) poison- 
ous principle of, 152. 

Tyrosine, compounds of, with mercury, 
406. 

obtained by heating casein with 

glacial acetic acid, 733. 

reaction, Hofmann’s, 406. 


U. 


Ullmannite, 1179. 

Ultramarine, action of moist, on silver, 
970. 

constitution of, 166. 

notes on, 970. 

supposed incapability of potash to 
form, 451. 

Umbelliferone, 832. 

Uranic oxide, basicity of, 199. 

Uranium residues, method of working 
up, 586. 

solution, titration of phosphoric 
acid by, 753. 

Urea, action of nitrous acid on, in 
aqueous solution, 265. 

benzylic, 928. 

estimation of, by sodium hypobro- 

mite, 162. 


| 
| 
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Urea nitrate, action of, on benzylic alco- 
hol, 928. 

a normal constituent of bile, 423. 

production of, by the decomposi- 
tion of aqueous hydrocyanic acid, 
1067. 

Ureas (sulphur-), 570. 

Uric acid group, researches on the, 1058. 

Urinary calculi, 848. 

pigments, 419. 

Urine, determination of sugar and detec- 
tion of albumin in, 1095. 

of the heron, guanine in, 848. 

in leukhemia, 421. 

preparation of creatine hydrochlo- 

ride from, 942. 

sarcolactic acid in, 423. 

Ursus speleus, proportion of ordinary to 
soluble ossein in a bone of, 734. 


V. 


Valeraldehyde, 539, 706. 

-ammonia, 7U7. 

Valeraldine, 706. 

Valerate, amylic, preparation of, by oxi- 
dation of amyl alcohol, 902. 

Valerates, normal, 1045. 

Valeric acid, normal, 1043. 

acids, on the different, 126. 

Vanadates of lead, 500. 

metallic, 28. 

order of stability of, 36. 

Vanadinite, 502. 

artificial, 34. 

Vanadium, action of iodine on, 28. 

determination of, in soluble vana- 

dates, 28. 

metailic, 23. 

—— oxydibromide, 26. 

—— oxytribromide, 24. 

—— researches on, Part III, by H. E. 
Roscoe, 23. 

tribromide, 26. 

Vanadyl dibromide, 26. 

tribromide, 24. 

Vapours, metallic, reversal of the lines 
in the spectra of, 1142. 

Variscite, 1015. 

Vegetable parchment, preparation of, 
861. 

proteids, leucine obtained from, 

719. 


occurrence of aspartic and 

glutamic acids among the decomposi- 

tion-products of, 721. 

substances, incineration of, 855. 

Vegetables, herbaceous, metamorphoses 
and migrations of the proximate prin- 
ciples in, 577. 

Vermillion, manufacture of, 170. 
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Vinyl-piperidine, 1063. 

Viridine in tobacco smoke, 1077. 

Vivianite, 6. 

Voltaic action, observations on clean and 
unclean surfaces in, 990. 

batteries, measurement of the inter- 

nal resistance of, by the compensation 

method, 649. 

battery, action of the secondary 

currents of, on the primary currents, 

and on one another, 884. 

influence exerted in the, by 

the size of the plates, 881. 

energy, thermic researches on, 1134, 
1136. 

Volume, changes of, produced in chemical 
combination, 975. 

Volumetric analysis, sources of error in, 
156. 

estimation of sulphuric acid, baryta, 

chlorine, bromine, and iodine, 436. 


W. 


Water, action of, on antimonious chilo- 
ride, 662. 

action of, on iron, 103. 

action of, on proteids, 731. 

and certain alcohols insoluble in 

water, simultaneous distillation of, 

1029. 

analysis with the “ hydotimeter,” 

582. 

analysis, sulphuric acid estimation 

in, 439. 

from the coal measures of West- 

ville, Nova Scotia, 176. 

of crystallisation in salts, estimation 

of, by Hofmann’s vapour-density 

method, 707. 

of drainage, See Drainage. 

for feeding boilers, analysis of, 762. 

—— freezing of, 795. 

of hydration, optical evidence of 

the nature of, 183. 

of the Irish Sea, 506. 

of irrigation canals, nitrous acid in, 

950. 

of the Rhine, near Kéln, 213. 

-culture experiments with maize, 

1081. 

-glass, neutral, use of, for wool 

washing, 860. 

reactions of, 492. 

relation between decomposition and 
electrostatic induction of, 101. 

Watering streets with saline solutions, 
968. 

Water-plants, influence of light and heat 
on the evolution of oxygen by, 1080. 
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Waterproofing of linen and cotton, 767. 

Waters, analyses of, from the Mudlump 
Springs of the Mississippi Passes, 676. 

clearing of muddy, 868. 

existence of copper in certain, 1096. 

—— mineral, from the cold springs of 
the Euganian Hills, Padua, 1021. 

— — from Forge-les-Eaux, crenic 
and apocrenic acid in, 921. 

—— —— of Neugaroczi, near Halle, 
212. 


potable, estimation of organic 
matter and nitric acid in, 754. 
potable, development of fungi in, 


66. 


—— origin of nitrates in, 62. 

Watery fluid, transpiration of, by leaves, 
850. 

Websterite, occurrence of, near Brighton, 
1179. 

Weight, decrease and increase of, pro- 
duced by successive oxidation and 
reduction, 188. 

Well, remarkable, at Delft, 328. 

-water, estimation of phosphoric 
acid in, 582. 

Wheat-bran, products of the acid fer- 
mentation of, 545. 

White lead, analysis of, 762. 

White mustard seed, new constituent of, 
408. 

Wine, estimation of cream of tartar in, 
1211. 

— Hungarian, fatty acids in fusel-oil 
of, 359. 

use of tannin for the preservation 
of, 1099. 

Wines, apparatus of Giret and Vinas 
for heating, with a view to their pre- 
servation, 1100. 

Winkworthite, 320. 

Wood, distillation of, 1101. 

-pulp, detection of in paper, 969. 

Wounds, Béttger’s disinfecting dressing 
for, 769. 

Wool, dyeing amaranth-colour with 
fuchsine, 971. 

new brilliant green for, 861. 

—— -washing and dyeing, 1223. 

use of neutral water-glass for, 


— 
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Wrought-iron, dry process for the esti- 
mation of silicon in, 1212. 
Wulfenite, 501. 


x. 


Xanthamide, phenylic, 267. 

Xanthophyllite, occurrence of diamonds 
in, 667. 

Xylene, 509. 

Xyloidin, heat evolved in the formation 
of, 873. 

Xylyl cyanate, 139. 

Xylyl-urethane, 139. 


Y. 


Yeast, estimation of the mineral consti- 
tuents of, 855. 

Yeast-plant, nutrition of, 426. 

Yolk of the hen’s egg, nuclear structures 
in, 746. 

Yttrium, separation of, from lanthanum 
and didymium, 495. 


Z. 


Zine chloride, action of on morphine, 
264. 

-— chloride, action of on papaverine, 
265. 

and copper, alloy of, Cu3Zn, 1167. 

estimation of, in galvanised iron, 

159. 

heat of combustion of, 643, 793. 

new method of estimating, 1214, 

—— separation of, from nickel, 955. 

— volumetric estimation of, 755. 

volumetric estimation of, by sodium 

sulphide, 1215. 

-ethyl, action of phosphine on, 


568. 
—— -white, analysis of, 762. 
Zircon in hypersthenite, 205. 
Zirconia crystallised from borax, 804. 
Zirconium, oxychloride of, 1000. 
spectrum of, 1147. 
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